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these  deaths  and  gets  an  average  expectation  of  life 
for  a  man  of  a  given  age,  aiMk  and  on  that  average 
enormous  sums  of  money  are  invested.  Now  here  is 
a  set  of  data  with  variations  certainly  not  so  great 
as  in  the  case  of  the  actuary;  and  while  it  is  impossible 
for  the  mind  to  grasp  the  whole  situation  of  these  de- 
tailed figures,  and  all  you  can  do  is  to  pick  exceptions 
— The  general  trend  of  results  is  convincingly  shown 
by  this  curve  representing  the  average. 

THE  COURT:  I  think  I  understand  what  the 
witness  is  endeavoring  to  arrive  at  now.  I  will  have 
to  get  out  my  old  algebra  and  brush  up  a  little. 

MR.  SCOTT:  Professor,  you  may  mark  that  dia- 
gram on  the  other  side  so  as  to  keep  it  in  the  record. 

Diagram  24  of  Professor  Taggart,  admitted  in 
evidence  marked  DEFENDANT'S  EXHIBIT  No. 
200. 

Q.  14.  BY  MR.  GARRISON:  Are  all  these  charts 
the  same? 

A.  One  half  of  them  show  the  relation  of  dilution 
to  oil,  and  the  other  half  show  the  relation  of  the 
amount  of  sulphide  to  oil. 

Q.  15.     But  they  all  proceed  on  the  same  principle? 

A.     Yes,  sir. 

MR.  GARRISON:     I  don't  see  why  it  is  necessary 
to  go  into  the  details  of  those  things. 
,     O.  16.     THE  COURT:     This  line  which  you  curve 
through  there,  that  is  done  to  give  the  detail  of  thes? 
things,  and  then  you  connect  them  up? 
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A.  That  is  a  chronological  curve.  Now,  I  have 
some  of  those  same  data  presented  chronologically,  and 
there  you  get  that  variation;  but  if  you  desire,  for  ih- 
stance,  in  this  particular  chart,  the  average  curve,  we 
proceed  in  exactly  the  same  way  that  I  proceeded  here, 
and  the  average  curve  would  come  in  in  some  such  fash- 
ion as  this.  This  v/ould  be  a  much  more  difficult  prob- 
lem, because  the  average  curve  is  practically  on  a 
straight  line,  and  we  would  have  to  fool  around  a  long 
time  to  get  the  particular  curve  line. 

THE  COURT:  Well,  I  think  it  is  5  o'clock.  If 
there  is  any  way  you  can  facilitate  the  examination  by 
these  other  gentlemen,  you  might  do  it.  You  expect  to 
put  in  each  one  of  these  with  an  explanation,  I  sup- 
pose? 

MR.  SCOTT:     That  is  our  intention,  yes,  sir. 

Adjournment  until  Wednesday,  May  2nd,  at 
10  a.  m. 

Wednesday,  May  2nd,  1917,  10  o'clock  a.  m. 

PROF.  TAGGART  on  the  stand. 

DIRECT  EXAMINATION  Resumed 
BY  MR.  SCOTT: 

Q.  17.     I  think  you  were  explaining  the  first  graph 
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and  "  after  "  are  " 
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used,  at  the  Arthur  plant  of  the  Utah  Copper  Company, 
and  I  have  shown  that,  as  the  percentage  of  dilution 
of  the  feed  increased — that  is,  as  the  percentage  of 
water  in  the  feed  increased,  other  factors  remaining 
approximately  constant,  that  the  pounds  of  oil  neces- 
sary to  get  a  satisfactory  recovery  increased  also. 

Novv%  I  have  some  other  curves.  Here,  for  instance, 
is  a  curve  of  the  Utah  Copper  Company,  Magna  plant, 
the  curve  No.  3  of  the  Utah  Copper  Company,  Magna 
plant.  You  will  notice  there  again  that  the  ordinates, 
or  the  values  of  the  vertical  scale  are.  the  abscissae, 
or  the  values  of  the  horizontal  scale  are  the  same, 
namely,.that  the  amount  of  oil  necessary  increases  as 
the  amount  of  water  in  the  feed  increases. 

Again  in  curve  No.  1  of  the  Utah  Copper  Company, 
Magna  plant,  is  shown  the  same  relation  between  the 
percentage  of  v/ater  in  the  feed  and  the  pounds  of  oil 
necessary  per  ton  of  feed. 

Now,  at  the  plant  of  the  Ray  Consolidated  Copper 
Company  at  Hayden,  we  have  exactly  the  same  rela- 
tion between  the  percentage  of  water  in  the  feed  and 
the  pounds  of  oil  per  ton. 

Here  is  a  curve  shovv^ing  the  work  of  the  Butte  & 
Superior  Mining  Company,  plotted  in  exactly  the 
same  \^'ay;  the  percentage  of  water  in  the  feed,  as  the 
vertical  scale,  increasing  upward;  the  pounds  of  oil 
per  ton  of  feed,  as  ,the  horizontal  scale,  increasing  to 
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from  original  records  of  flotation  slime  vanner  tailings 
plant  for  periods  of  ten  days  for  the  year  1916. 

Graph  admitted  in  evidence   and  marked   DE- 
FENDANT'S EXHIBIT  203. 

MR.  SCOTT:  I  now  offer  the  graph  for  the  Ray 
Consolidated  Copper  Company,  showing  the  relation  of 
pounds  of  oil  per  ton  of  feed  to  the  percentage  of  dilu- 
tion of  feed,  the  same  being  based  on  data  from  the 
original  records  of  vanner  concentrate  flotation  plant 
for  ten  day  periods  during  the  year  1916. 

Graph  admitted   in  evidence   and  marked   DE- 
FENDANT'S EXHIBIT  204. 

MR.  SCOTT:  I  now  offer  graph  for  the  Chino 
Copper  Company,  Hurley  plant,  showing  the  relation 
of  pounds  of  oil  used  per  ton  of  feed  to  the  percentage 
of  water  in  the  feed,  the  same  being  based  on  data 
taken  from  the  original  records  of  the  vanner  concen- 
trate plant,  month  of  November,  1916. 

Graph  admitted  in  evidence   and  marked   DE- 
FENDANT'S  EXHIBIT  205. 

MR.  SCOTT:  I  offer  a  graph  for  the  Butte  & 
Superior  Mining  Company,  showing  the  relation  of 
pounds  of  oil  per  ton  of  flotation  feed  to  the  percent- 
age of  water  in  the  feed,  the  same  being  based  on 
data  compiled  from  the  original  flotation  records,  for 
the  month  of  November,  1916. 

Graph  admitted   in  evidence  and   marked   DE- 
FENDANT'S EXHIBIT  206. 
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O.  20.  Have  you  compiled  similar  graphs  repre- 
senting the  relation  of  the  amount  of  oil  to  the  amount 
of  sulphides  in  the  feed? 

A.     I  have. 

Q.  21.     Will  you  produce  them? 

A.  Now,  the  first  one  that  I  would  like  to  call 
attention  to  is  that  No.  2  of  the  Utah  Copper  Com- 
pany, in  which  the  percentage  of  total  sulphides  in  the 
feed  is  plotted  as  the  vertical  scale  and  the  pounds  of 
oil  necessary  per  ton  of  feed  is  plotted  as  the  horizont^ 
scale.  The  curve  had  been  drawn — or  the  straight 
line  has  been  drawn,  through  these  points  in  the  way 
that  was  explained  yesterday,  and  in  the  same  way 
that  the  straight  line  was  drawn  of  the  relation  be- 
tween dilution  and  pounds  of  oil  necessary.  And  the 
same  relation  shows,  that  is,  that  as  you  increase  the 
richness  of  the  feed  to  the  flotation  plant,  other  con- 
ditions remaining  approximately  constant,  that  the 
amount  of  oil  necessarily  increases.  I  have  here  also 
a  curve  plotted  from  the  records  of  the  Butte  &  Sup- 
erior Mining  Company,  showing  the  same  relation  be- 
tween the  percent  of  zinc  sulphide  in  the  feed  and 
the  pounds  of  oil  necessary. 

I  have  also  a  curve  of  the  Chino  Copper  Company, 
showing  the  same  relation  to  exist  between  the  per- 
cent, of  sulphides  in  the  feed  and  the  pounds  of  oil 
used  ]:)cr  ton.  It  will  be  noticed  on  this  curve  that  at' 
the  right  hand  side  there  are  four  points  which  arc= 
apparently  decidedly  erratic;  that  is,  they  use  a  larger 
amount   of   oil    than   is   apparently   necessary    for   the 
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percentage  of  sulphide  in  the  feed  on  those  days;  bur 
on  those  four  days  the  average  dilution  of  the  feed 
was  higher  than  the  average  dilution  on  the  other  days; 
in  other  words  there  the  dilution  came  in  and  raised 
the  amount  of  oil  necessary.  Had  the  dilution  been 
the  same  as  it  was,  those  four  points  would  move 
right  back  onto  or  very  near  the  straight  line  which 
has  been  put  through  as  representing  the  relation. 

I  have  next  a  curve  showing  the  relation  between 
the  percent  of  total  copper  and  iron  and  the  pounds 
of  oil  used  per  ton  of  feed  at  the  Ray  Consolidated 
Copper  Company.  This  curve  was  drawn  to  show 
the  relation  between  the  metal,  rather  than  the  sulphide, 
because  the  sulphide  of  course  increases  with  the  metal. 
Changing  these  figures  to  sulphide,  would  merely  mean 
changing  the  vertical  scale,  but  would  not  alter  the 
slope  of  the  curve,  and  it  was  rather  more  easy  to 
calctilate  this  thing,  and  not  so  many  assumptions  had 
to  be  made  in  counting  the  total  copper  and  iron — 
no  assumptions,  in  fact,  had  to  be  made  in  plotting 
tliose  figures,  while  if  we  had  attempted  to  change 
these  figures  into  sulphide,  some  assumptions  would 
have  had  to  be  made. 

A  definite  relation  exists  between  the  total  copper 
and  iron  and  the  percent  of  total  sulphides  of  copper 
and  iron,  and  the  same  relation  will  hold  between  the 
percent,  of  total  sulphides  of  copper  and  iron  and 
pounds  of  oil  per  ton  of  feed,  and  the  amount  of  total 
copper  and  iron,  in  relation  to  pounds  of  oil  per  ton 
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<,i  feed.     I^  still  shows  the  tendency,  that  the  amount 
')f  oil  increases  as  the  percentage  of  sulphide  in  the 
re  increases. 

The  same  remarks  hold  in  regard  to  the  curve 
marked  No.  3,  of  the  Ray  Consolidated  Copper  Com- 
l^any.  I  am  again  showing  here  the  percent,  of  total 
copper  and  iron  as  against  the  pounds  of  oil  per  ton, 
this  being  from  the  slime  vanner  tailing  plant,  while 
the  preceding  one  was  from  the  concentration  plant. 
Here  the  slope  of  the  curve  is  very  decided,  and  ex- 
hibits again  this  relation. 

Now,  in  relation  to  these  last  two  curves,  I  would 
like  to  call  the  court's  attention  to  another  confirma- 
tion of  our  idea — or  of  the  fact  that  the  amount  of 
oil  necessary  for  efficient  concentration  increases  as 
the  percent,  of  sulphide  in  the  ore  increased. 

In  the  two  tables  which  were  presented  by  the  Ray 
Consolidated  Copper  Company  plant,  we  have  the  dat/e 
given  concerning  the  v^anner  concentrate  retreatment 
plant  and  the  slime  vanner  tailing  plant.  In  the  case 
of  the  slime  vanner  tailing  plant  the  pounds  of  oil 
used  per  ton  range  fi^om  1.82  as  a  maximum  to  .63, 
if  I  read  this  table  correctly,  as  a  minimum;  in  other 
words,  somewhere  in  the  neighborhood  of  one  pound 
per  ton  as  an  average  minimum  efficien(^  quantity  of 
oil.  The  total  percentage  of  copper  and  iron  in  the 
feed  ranges  in  2% — I  think  it  is  not  necessary  to  pick 
out  the  maximum  and  minimum  pounds  of  it,  but  all 
these  figures  are  within  a  range  of  2%  ;  in  other  words, 
for  one  pouna  of  oil  that  is  used,  the   feed  contains 
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about  2%  of  total  copper  and  iron  sulphide.  Now, 
in  the  concentrate  retreatment  plant,  the  same  kind 
of  oil  is  used.  The  sulphides  are  of  course  the  same 
sulphides,  and  the  gangue  present  is  of  course  the 
same  gangue;  in  other  words,  here  we  have  all  con- 
ditions the  same,  except  the  amount  of  sulphide  pres- 
ent in  the  feed  and  the  amount  of  oil  used. 

In  the  vanner  concentrate  retreatment  plant  the 
total  percent  of  copper  and  iron  ranges  from  approxi- 
mately ten  to  fourteen  percent.,  and  the  amounts  of 
oils  necessary  range  from  about  2.7  up  to  about  4 
pounds ;  in  other  words,  there,  with  all  the  conditions 
the  sam^e  except  these  two  variables,  percentage  of 
sulphide  and  pounds  of  oil  per  ton,  we  have  this  in- 
crease in  the  pounds  of  oil  as  the  percentage  of  the  sul- 
phide increases. 

It  is  necessary  in  any  such  comparison  as  this  that 
the  kind  of  oil  and  the  kind  of  sulphide  compared  be 
kept  the  same.  It  is  possible,  as  we  all  know,  to 
treat  Eutte  &  Superior  ore  with  one,  two  or  three 
pounds  of  oil  per  ton.  There  is  somewhere  in  the 
neighborhood  of  twenty  per  cent  of  sulphide  in  Butte 
&  Superior  ore.  And,  if  we  go  down  to  the  Utah  Cop- 
per Company,  where  the  feed  in  the  slime  treatment 
plant  runs  down  in  the  neighborhood  of  perhaps  one 
to  two  per  cent  sulphide  in  the  feed,  the  minimum 
efficient  quantity  of  oil  there,  certain  kinds  of  oil, 
will  be  in  the  neighborhood  of  one  or  two  pounds 
per  ton,  which  would  look  like  a  contradiction;  but, 
if  the  same  oil   and   the  same  sulphide   are  used'  to- 
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gether,  that  arc  shown  in  this  Hayden  plant,  between 
the  sHnie  vanner  plant  and  the  concentrate  retreatment 
pbnt,  and  in  the  relation  shown  in  the  curves,  it  is 
necessary  then,  other  things  being  constant,  to  increase 
the  quantity  of  oil  as  the  percentage  of  sulphide  in- 
creases. 

MR.  SCOTT:  If  you  will  hand  me  copies  of  those 
last  graphs  showing  the  relation  of  oil  to  sulphide, 
I  world  like  to  offer  them  so  as  not  to  get  theni 
confused. 

I  offer  the  graph  for  the  Utah  Copper  Company, 
Magna  plant,  showing  the  relation  between  pounds  of 
new  oil  per  ton  of  original  feed  and  percentage  of 
sulphide  in  the  feed,  the  same  being  based  on  data 
taken  from  the  records  of  the  3^ear  1916,  January  1 
to  December  24,  inclusive. 

Graph  admitted  in  evidence   and  marked   DE- 
FENDANT'S   EXHIBIT   207. 

MR.  SCOTT:  I  offer  the  graph  for  the  Butte  & 
Superior  Mining  Company  showing  the  relation  be- 
tween pounds  of  oil  used  per  ton  of  flotation  feed  and 
percentage  of  zinc  sulphide  in  the  feed  to  flotation  plant, 
sanqe  being  based  on  data  compiled  from  original  rec- 
ords, n:onth  of  November,  1916. 

Graph   admitted  in  evidence  and  marked   DE- 
FENDANT'S EXHIBIT  208. 

MR.  SCOTT:  I  offer  the  graph  for  the  Chino  Cop- 
per Company  flotation  plant  showing  the  relation  be- 
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tween  pounds  of  oil  used  per  ton  of  feed  and  percent 
of  total  sulphide  in  the  feed,  the  same  being  based 
on  data  taken  from  the  original  records  of  vanner  con- 
centrate flotation  plant,  month  of  November,  1916. 

Graph  admitted  in  evidence   and  marked   DE- 
FENDANT'S EXHIBIT  209. 

MR.  SCOTT:  I  offer  the  graph  for  the  Ray  Con- 
solidated Copper  Company  showing  the  relation  of 
pounds  of  oil'  per  ton  of  feed  to  the  percentage  of  total 
copper  and  iron  in  the  feed,  the  same  being  based  on 
data  taken  from  the  original  record  of  flotation  slime 
vaiter  tailings  plant,  for  the  periods  of  ten  days  each 
during  the  year  1916. 

Graph  admitted   in  evidence  and  marked  DE- 
FENDANT'S  EXHIBIT  210. 

MR.  SCOTT:  I  offer  the  graph  for  the  Ray  Con- 
solidated Copper  Company,  Hayden  plant,  showing  the 
relation  between  the  pounds  of  oil  used  per  ton  of  feed 
and  the  per  cent  total  copper  and  iron,  the  sam.e  being 
based  on  data  taken  from  original  records  of  the  van- 
ner concentrate  flotation  plant  for  the-  ten  day  periods 
during  the  year    1916. 

.    Graph  admitted  in  evidence  and  marked   DE- 
FENDANT'S EXHIBIT  211. 

MR.  SCOTT:  One  question  I  would  like  to  ask 
you. 

Q.  22.     In  the  first  place,  the  dots  are  located  on 
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the  chart,  their  position  upward  from  the  base  hne 
hcing  determined  by  the  dikition  or  amount  of  sulphide, 
as  the  case  may  be;  and  their  position  to  the  right  of 
the  other  base  Hne  being  determined  by  the  amount  of 
oil  used? 

A.     That  is  right. 

Q.  23.  And  the  locating  of  the  curve  afterwards  is 
a  matter  of  mathematical  conputation,  after  an  ac- 
cepted formula? 

A.     That  is  right. 

0.  24.  Have  you  ever  conducted  any  operations 
yourself  using  amounts  of  oil  running  into  high  per- 
centages ? 

A.  I  directed  a  couple  of  tests  at  the  plant  of 
the  Utah  Copper  Company  recently  concerning  which 
I  have  the  data  here. 

Q.  25.     At  which  plant  was  that? 

A.    At  the  Arthur  plant. 

Q.  26.     Will  you  just  describe  that  operation? 

A.  The  first  one  of  these  tests  was  in  one  of  the 
regular  Janney  mechanical  machines  arranged  13  cells 
in  series,  taking  the  full  feed,  with  no  circulation. 

MR.  WILLIAMS:  I  think,  if  your  honor  pleases, 
that  this  is  an  exparte  experiment. 

MR.  SCOTT:  I  willl  have  Mr.  Frank  Janney 
testify  that  he  invited  your  representatives  to  see  this 
test  but  they  didn't  come.  It  was  during  the  time  that 
your  represenatives  visited  Salt  Lake. 

MR.  WILLIAMS:  I  know  nothing  about  it;  coun- 
sel knows  nothin.<r  about  it. 
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MR.  SCOTT:     They  were  invited  to  attend. 

MR.  WILLIAMS':  Apparently  here  is  something 
that  was  conducted  at  a  plant  while  our  representatives 
were  present? 

THE  WITNESS:     No,  no. 

MR.   SCOTT:      No. 

MR.  WILLIAMS:  I  don't  regally  know  what  it  is 
about,  but  it  seems  to  me  here  is  an  effort  to  put  in 
an  exparte  experiment. 

MR.  SCOTT:  The  offer  was  made  to  perform  these 
tests  in  their  presence  while  they  were  there,  at  the 
most  opportune  time  to  do  it,  for  them. 

MR.  WILLIAMS:  I  reserve  the  right  to  object 
until  I  find  out  what  is  is  all  about. 

A.  This  is  a  test  run  at  the  plant  of  the  Utah 
Copper  Company,  the  Arthur  plant,  on  their  machine 
called  No.  1,  which  was  a  13  cell  Janney  mechanical 
machine  with  two  emulsifiers  at  the  head  of  the  ma- 
chine, in  the  plant  retreating  vanner  concentrates.  The 
full  norn:al  feed  of  t|qs  particular  machine  was  taken 
during  the  period  of  the  test,  and  the  middlings  of  the 
miachine  were  not  circulated.  The  duration  of  the  test 
was  one  hour,  and  I  made  previous  observations  before 
starting  this  test  to  determine  that  representative  re- 
sults could  be  obtained  in  a  run  of  one  hour's  dura- 
tion— not  the  best  resuUs,  but  representative  results. 
I  have  here  seme  extra  copies  of  this  which  I  can 
distribute  if  you  wish  before  the  discussion  begins. 
It  will  be  noted  that  the  heads  or  the  feed  to  the  ma- 
chine   ran   4.7   per    cent   total    copper;    that    the    feed 
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contained  42.26  per  cent  solid;  the  tailings  contained 
.8%  copper;  the  concentrates  contained  14.15%  copper, 
10.5  per  cent  iron,  52.50  per  cent  insoluble.  Ihe  ratio 
of  concentration  was  3.42.  Ihe  per  cent  of  indicated 
extraction  on  the  copper  was  87.95;  the  pounds  of  oil 
added  per  ton  21.78;  the  reagent  used  was  the  so- 
called  calura  of  the  Utah  Copper  Company  plant  and 
the  oils  used  were  the  viscous  heavy  oils  of  the  standard 
Utah  Copper  Company  oil  mixture.  In  other  words, 
they  were  a  part  of  the  oil  mixture  used  at  the  Utah 
Copper  Company  which  i^  labeled  under  certain  cir- 
cumstances as  inert.  The  interesting  part  of  the  test 
then  being  that,  using  these  so-called  inert  oils,  which 
it  has  sometimes  been  assumed  are  added  purely  for 
the  purpose  of  cheaply  bulking  the  amount  of  oil  used 
up  to  n:ore  than  twenty  pounds  per  ton,  that  even  on 
so  short  a  test  as  this  it  was  possible  to  push  the  re- 
covery up  to  87.95.  I  have  also  here  the  record  of 
another  test  that  was  made — 

MR.  SCOTT:  I  will  offer  this  report  produced 
by  the  vntness  of  this  operation  just  described  by  him. 

MR.  WILLIAMS:  I  object  to  the  testimony  of  the 
vvitness  in  regard  to  this  and  to  the  report  itself  for 
the  reason  that  it  is  show^i  to  represent  an  experimental 
operation  conducted  at  a  plant  at  a  time  when  our 
representatives  v/ere  there  and  not  conducted  in  their 
presence  nor  with  any  opportunity  for  them  to  observe 
and  check  up  the  results.  It  seems  to  me  that  there 
should  be  a  limit  placed  upon  this  kind  of  experiment- 
ing, and  that   when   the  circumstances   are  such   that 
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it  could  have  reasonably  been  conducted  with  oppor- 
tunities for  inspection  and  it  does  not  appear  that  there 
was  any  effort  to  so  conduct  it,  that  the  testimony 
should  be  rejected  as  not  worthy  of  consideration  by 
this  court  or  any  of  the  courts  that  may  follow  it. 

THE  COURT:  Well,  does  it  appear  that  your 
representatives  Vv^ere  there? 

MR.  WILLIAMS:  Yes,  and  so  far  as  we  know  it 
appears  that  they  were^pusy  taking  specimens,  and 
couldn't  give  the  matter  any  attention.  There  is  no 
evidence  of  that  either  at  all,  no.  It  does  not  appear 
in  evidence  that  our  representatives  v/ere  there.  Noth- 
ing has  appeared.    It  is  all  statements. 

THE  COURT:  You  are  making  an  objection  and 
stating  facts  that  do  not  appear  here. 

MR.  WILLIAMS:  Then  I  say  here  is  a  t-est 
which — 

THE  COURT:  Well,  the  particulars  will  all  come 
out  eventually,  and  for  the  sake  of  the  record  the  court 
will  allow  this  testimony  to  be  introduced.  He  has 
already  testified  to  it  orally.  If  the  circumstances  are 
such  that  it  should  not  receive  any  consideration  the 
court  will  give  it  none.  The  objection  will  be  over- 
ruled. 

Report  admitted  in  evidence  and  marked  DE- 
FENDANT'S EXHIBIT  212. 

THE  WITNESS:  I  have  here  another  test  that 
was  run  at  the  same  time  as  the  one  just  testified  to. 
I  will  pive  you  copies  of  the  description. 

Q.  27.    This  test  represenl^  upon  this  memorandum 
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you  have  just  produced  was  performed  under  your  sup- 
ervision, was  it  ? 

A.     Yes. 

Q.  28.  And  what  plant  was  it  performed  in,  and 
what  machine? 

A.  At  the  Arthur  plant  of  the  Utah  Copper  Com- 
pany, on  the  same  machine  as  the  previous  test  and  on 
the  same  feed;  that  is,  the  vanner  concentrate,  using 
the  full  13  cells  of  the  machine,  the  full  normal  feed 
to  the  particular  machine,  and  the  middlings  not  cir- 
culated. 

Q.  29.  The  material  simply  went  through  the  ma- 
chine from  one  end  to  the  other? 

A.  Yes,  and  contrary  to  the  usual  practice  in  the 
plant,  the  middlings  were  thrown  directly  in  with  the 
concentrates,  rather  than  being  sent  back  to  the  Dorr 
thickeners  and  back  to  the  plant  for  retreatment. 

Q.  30.     What  was  the  reason? 

A.  In  order  to  prevent  building  up  an  oil  circula- 
tion in  the  middlings  and  consequently  getting  dif- 
ferent results  from  those  that  would  be  indicated  with 
the  exact  quantity  of  oil  that  we  were  adding. 

O.  31.  In  other  words,  giving  back  the  exact  quan- 
tity of  oil  you  added,  without  increasing  it  through  local 
circulation? 

A.  Yes,  sir.  In  this  particular  test  the  feed  came 
in  at  the  rate  of  460  tons  per  24  hours,  the  copper 
in  the  feed  being  4.875%,  the  feed  containing  about 
42%  of  solid  matter.  The  tailings  ran  .462%  of  cop- 
per, the  concentrate  13.3%  of  copper,   10.2%   of  iron 
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and  39.2%  insoluble.  The  ratio  of  concentration  was 
2.91,  and  the  percentage  of  indicated  extraction,  based 
on  the  copper,  9378.  The  reagent  used  was  the  so- 
called  Calura,  and  the  oil  was  the  usual  oil  mixture 
of  the  Utah  Copper  Company  Arthur  plant  when  treat- 
ing vanner  concentrates,  being  59%  smelter  fuel  and 
30%  Jones  oil — those  are  the  heavy  viscous  oils — 10% 
American  Creosote  No.  2,  and  1%   Yaryan  pine. 

The  interesting  part  of  this  experiment  or  test  is 
the  amount  of  oil  that  was  added  per  ton  of  ore, 
which  was  249.83  lbs.  The  concentrates  contained,  by 
anaylsis,  491  lbs.  of  oil  per  ton,  and  the  tailings  con- 
tained by  analysis  23.16  lbs.  of  oil  per  ton.  During 
the  conduct  of  the  test  I  made  continual  observations 
as  to  the  distribution  of  the  froth  on  the  cells  and  as 
to  the  character  of  the  tailings  from  the  machine 
When  this  test  was  started  the  machine  had  been 
run  for  a  considerable  length  of  time  previously  with- 
out any  oil  being  added,  and  the  froth  had  died  down 
on  the  surface  of  the  cells  until  there  remained  noth- 
ing but  occasional  scattered  bubbles  on  each  and  all 
of  the  cells.  Very  shortly — ten  minutes  after  the  oil 
was  added,  froth  was  appearing,  a  rather  voluminous 
cdly  appearing  froth  was  on  the  cells  down  to  about 
No.  7.  As  the  test  progressed,  the  froth,  a  volum- 
inous working  froth,  appeared  on  the  cells  on  down 
en  the  machine  until  at  the  end  of  the  test  froth 
was  being  removed  in  considerable  quantities,  and 
when  J  speak  of  froth  I  am  making  a  distinction  as 
between  froth  and  the  stray  bubbles  that  are  present 
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under  ordinary  operations  on  the  later  cells — Froth 
was  appearing  the  full  length  of  the  machine.  At 
the  same  time  that  that  happened  I  had  a  s/mple  taken 
of  the  tailing  and  examined  the  sample  very  care- 
fullv,  first  before  any  vanning  had  been  done,  and 
then  I  vanned  down  slowly,  watching  for  oil  in  the 
tailing,  and  watching  also  most  particularly  for  the 
so-called  Cattermole  granules  which  are  agglomerates 
of  sulphide  particles.  There  was  a  large  amount, 
as  is  obvious,  of  course,  from  the  analysis,  of  oil  in 
the  tailing.  I  took  the  different  particles  of  oil  be- 
tv/een  my  fingers  and  worked  them  over — There  was 
no  pretense  or  no  appearance  whatsoever  of  granula- 
tion and  balling  up  into  small  agglomerates — but  to 
assure  myself  that  there  was  not  any  prejudicial  am- 
ount of  sulphide  in  this  oil,  I  took  the  particles  be- 
tween my  fingers  and  rubbed  my  fingers  together 
and  got  no  more  grit  from  the  oil  than  one  will  neces- 
sarily get  if  he  takes  some  muddy  water  between 
his  fingers ;  in  other  words,  there  was  no  semblance 
whatsoever  of  the  Cattermole  effect  in  the  tailings  of 
the  machine. 

The  percentage  of  oil  in  the  tailings  assures  us 
that  in  each  successive  cell  throughout  the  machine 
there  was  contained  more  than  20  pounds  of  ore  per 
ton  of  feed  to  that  particular  cell,  and  the  frothing, 
which  differed  only  in  apparent  oiliness  throughout 
the  machine — The  first  cell  was  of  course  the  most 
oily  appearing — and  as  we  moved  down  the  cells,  the 
oily    appearance    decreased.      Apart    from    that,    and 
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apart  also  from  the  volume,  there  was  no  difference 
whatsoever  in  the  character  of  the  froth — I  should 
perhaps  say  structure  of  the  froth  rather  than  char- 
acter; there  was  some  difference  in  the  character  if 
the  richness  should  be  so  described. 

Q.  32.  Will  you  compare  the  froth  which  you  have 
just  described  in  the  matter  of  structure  with  that 
which  you  have  seen  when  the  apparatus  is  operating 
on  less  than  1%  of  oil? 

A.  The  structure  was  just  the  same  of  course; 
the  bubbles  consisted  of  films  of  contaminated  water, 
containins:  solid  matter. 

MR.  SCOTT:  I  offer  the  report  produced  by  the^ 
witness  of  the  operations  just  described  by  him  at 
the  Arthur  plant  of  the  Utah  Copper  Company.  I 
may  state  that  we  will  produce  Mr.  Janney,  as  I  said 
before,  who  will  testify  that  he  invited  the  representa- 

CXut^  •111 

tive  of  the  plaintiff  to  see  a  test  as  described  by  the 
witnessf^,  but,  in  order  to  remove  all  misunderstand- 
ing, we  now  offer  to  repeat  this  test  for  their  benefit 
and  in  their  presence,  with  access  to  all  of  the  details 
and   every   opportunity   to   check   it. 

Report    of    test    No.    2    admitted    in    evidence 
marked  DEFENDANT'S  EXHIBIT  No.  213. 

MR.  WILLIAMS:  We  accept  the  offer  of  the 
defendant,  because  that  seems  to  be  the  only  solu- 
tion. These  are  very  interesting  and  perhaps  instruc- 
tive tests,  if  we  can  find  out  all  about  them. 

MR.  SCOTT:     We  have  a  witness  who  will  testify 
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to  still  another  test,  and  we  extend  our  invitation 
to  cover  that  also,  a  test  at  the  same  plant,  or  any- 
way in  the  same  town.     I  think  it  is  at  the  same  plant. 

THE  WITNESS:     Yes,  at  the  same  plant. 

MR.  WILLIAMS:  So  that  can  all  be  done  in 
one  trip? 

MR.    SCOTT:      Yes.      You    may    cross    examine. 

MR.  WILLIAMS:  I  think  as  far  as  these  particu- 
lar tests  are  concerned,  your  honor,  that  the  right  to 
cross  examination  had  better  be  deferred  until  we 
have  seen  them   repeated  and  know  about  them. 

THE  COURT:  I  am  beginning  to  think  that  this 
case  shows  no  prospect  of  ever  ending,  if  witnesses 
are  called  and  recalled  and  transferred  to  Utah  to 
make  tests  and  come  back  again. 

MR.  SCOTT:  Maybe  they  could  do  that  over 
Sunday,  your  honor,  so  as  not  to  delay  matters. 

THE  COURT:     Proceed. 

MR.  GARRISON:  Your  honor  is  not  going  to 
make  us  cross  examine  on  thj^se  tests  held  not  in  our 


presence  ? 

TLIE  COURT:  Is  this  the  way  patent  cases  are 
usually  tried? 

MR.  GARRISON:     I  think  not,  your  honor. 

MR.  SCOTT:  I  only  extend  this  invitation  as  to 
this  particular  test  in  the  interest  of  peace.  Mr.  Jan- 
ney  invited  these  representatives  to  see  this,  and  they 
said  they  could  not  stay  over  to  see  it. 

MR.  KREMER:  Wasn't  Professor  Fulton  your 
representative  ? 
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MR.  WILLIAMS:  Professor  Fulton  was  one  of 
our   representatives. 

MR.  KREMER:  He  was  invited  to  attend  this 
test. 

MR.  WILLIAMS:  Just  about  the  time  he  was 
going  to  take  his   train. 

MR.  KREMER:  I  don't  know  anything  about 
his    train;   he   was    invited. 

MR.  GARRISON:  That  is  not  the  important  mat- 
ter. Professor  Fulton  had  no  authority  to  attend  this 
test  Counsel  governed  these  matters,  and  he  had  to 
get  back  to  be  present  the  next  morning  in  court. 
Now,  to  be  fair  and  to  have  all  the  testimony  brought 
in  that  ought  to  be  brought  in,  I  assume  that  these 
tests  are  relevant  and  important  points  in  this  case. 
If  not,  they  should  not  be  admitted  to  it  at  all.  They 
are,  however,  self-serving  declarations  by  these  gentle- 
men who  get  up  and  qualify  as  experts  here,  but 
whether  they  have  knowledge  of  what  they  are  go- 
ing to  do — They  bring  in  things  written  on  a  paper 
which  are  utterly  un-cross-examinable  by  us,  and  they 
produce  what  they  assume  to  be  proper  testimony.  I 
conceive  that  nothing  could  be  less  productive  of  fair- 
ness and  nothing  could  put  the  other  side  at  a  greater 
disadvantage  than  we  are  put  in  this  matter. 

It  of  course  deserves  no  special  credit  on  our 
side  that  we  have  not  been  captious.  We  realize  that 
this  case  is  of  great  importance;  that  in  its  various 
aspects  it  has  been  to  the  Supreme  Court  of  the  United 
States   and  before  other  various  high  courts   of  jus- 
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tice  in  this  country.  \A'c  realize  that  your  honor  does 
not  intend  to  exclude  any  evidence  which,  by  any  pos- 
sibility could  have  any  bearing — any  proper  bearing 
on  the  issues  in  this  case,  and  with  that  view  we 
sympathize;  we  do  not  want  this  case  tried  so  that 
any  court  of  law  which  passes  upon  it  has  any  doubt — 

THE  COURT:  Is  it  your  opinion  that  such  evi- 
dence  should  not  have   been   admitted? 

MR.  GARRISON:  Should  not  have  been  admitted 
at  all,  sir.  I  should  like  to  speak  of  that  pi  it  was 
not  a  ruHng  that  your  honor  has  already  made. 

THE  COURT:  Well,  have  you  not  said  that  you 
intend  to  put  in  some  test  of  this  kind? 

MR.  GARRISON:  No,  sir;  we  do  not  propose 
to  put  in  any  test  not  made  in  the  presence  of  the 
court,  do  we,  Mr.  Williams? 

MR.  WILLIAMS:  We  propose  to  put  in  none 
that  v/ere  not  made  in  the  presence  of  the  opposing 
parties,  and  as  far  as  we  know  we  do  not  propose 
to  put  in  any  tests  except  those  made  in  the  presence 
of  the  court. 

THE  COURT:  These  tests  and  experiments  close 
to  the  beginning  of  a  trial,  I  imagine  are  not  entitled 
to  very  much  weight.  I  think  there  is  a  case  in  the 
Supreme  Court  where  they  virtually  intimated  that 
they  should  not  be  accepted,  especially  if  they  were 
made  out  of  the  presence  of  the  other  party,  and  samples 
were  not  taken. 

MR.  GARRISON:  Yes,  sir;  I  was  just  going  to 
call  your  honor's  attention  to  that. 
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THE  COURT:  And  I  think  that  the  court  should 
say  something  about  it,  for  fear  they  should  be  held 
competent  further  along  the  line. 

MR.  GARRISON:  Exactly;  if  they  are  incom- 
petent we  are  absolutely  confronted  with  these  figures, 
not  knowing  anything  about  them,  or  what  the  in- 
gredients might  have  been  or  anything,  and  we  simply 
can  not  cross  examine  about  them. 

THE  COURT:  The  court  has  admitted  these 
tilings  with  the  statement  that  if  the  court  thinks 
it  is  not  entitled  to  consideration,  it  will  get  none. 
But  I  may  make  up  my  mind  later  on  that  these  things 
are  entitled  to  consideration.  The  plaintiff,  however, 
can  not  say  the  court  thinks  them  entitled  to  considera- 
tion, and  I  can  see  how  that  would  be. 

MR.  GARRISON:  The  first  case  that  I  ever  tried, 
I  relied  upon  the  first  point  and  thought  that  I  was 
perfectly  safe  on  the  second  point.  The  court  held 
with  me  or  my  first  point  and  against  me  on  my 
second  point,  and  threw  me  out  of  court,  and  I  have 
been  rather  wary  ever  since.  We  think  these  tests 
should  be  excluded;  they  were  performed  out  of  our 
presence  and  without  our  being  advised  of  what  was 
done.  If  your  honor  is  willing  to  adjourn  court  suf- 
ficiently long  for  them  to  conduct  tests  in  our  pres- 
ence at  certain  places,  we  will  submit  to  that  ruling, 
and  of  course,  I  want  to  suggest  very  earnestly  to 
your  honor  the  impropriety  of  permitting  evidence  of 
this  kind,  which  there  is  no  wav  for  us  to  check. 
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THE  COURT:  On  what  theory  do  you  offer  it, 
Mr.  Scott? 

MR.  SCOTT:  It  is  the  universal  practice  in  patent 
cases  to  hold  that,  whether  an  experiment  is  exparte 
or  inter-parte  goes  to  its  credibiHty  only,  and  has 
nothing  to  do  with  its  admissibility;  and  where  the 
other  side  are  invited  to  attend,  and  either  do  or  not, 
even  the  element  of  credibility  is  removed  from  the 
situation  altogether. 

THE  COURT:  The  invitation  to  a  mere  employe 
four  or  five  hundred  miles  away  would  be  hardly 
sufficient. 

MR.  SCOTT:  They  Vv^ere  there  for  the  express 
purpose  of  investigating  the  operation  of  this   plant. 

THE  COURT:  Well,  it  stands  in  the  record,  and 
you  will  be  given  an  opportunity  to  meet  it.  If  you 
can  not  meet  it,  of  course  the  court  takes  that  into 
consideration,  but  certainly  there  must  be  a  limit. 
You  are  not  to  keep  the  court  waiting  while  different 
sets  of  witnesses  go  from  here  to  Utah  to  carry  on 
tests  and  re])ort  back  about  them,  and  the  other  side 
must  come  back  and  check  them  up.  We  will  never 
get  through  here  at  all  at  that  rate.  The  yeai's 
work  of  the  court  \\n\\  be  dislocated  completely.  I 
appreciate  that  you  must  have  all  the  time  necessary 
to  try  this  case,  but  that  does  not  mean  that  you 
may  have  all  the  time  that  you  think  is  necessary. 
There  is  quite  a  distinction  there. 

MR.  KREMER:  The  offer  was  made,  and  the 
objection  was   interposed  that  they  did   not  have   the 
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opportunity  to  check  the  test,  and  we  made  the  offer 
to  repeat  it,  and  they  accepted  it. 

THE  COURT:  Well,  the  court  has  something  to 
say  about  that;  it  has  not  surrendered  the  entire  con- 
trol of  this  case  to  counsel. 

MR.  KREMER:  I  appreciate  that,  but  they  have 
about  14  men  whose  names  were  presented  here,  any 
one  of  whom  could  go  there  and  inspect  it.  I  don't 
think  it  is  going  to  delay  the  trial  at  all. 

MR.  GARRISON:  I  would  like  your  honor  to  rule 
upon  the  question  of  the  competency.  This  witness 
has  not  shown  that  he  knows  how  much  tonnage  was 
put  into  the  machine  or  how  much  oil  or  how  much 
calura,  or  anything  else;  he  has  not  qualified  as  a 
metallurgist;  and  yet  he  comes  here  in  person  and 
offers  testimony  which  covers  a  plant  half  as  big  as 
this  court  house,  and  pretends  to  know  just  what  took 
place  at  every  point  in  that  plant, — and  if  he  does 
not  know,  his  testimony  is  not  competent — 

THE  COURT:  What  are  the  qualifications  which 
this  witness  gave;  it  has  been  some  time  ago. 

MR.  GARRISON:  He  has  not  quahfied  as  a  metal- 
lurgist. He  tells  the  amounts  of  the  heads  and  tails 
and  tonnage;  he  tells  the  amount  of  acids  and  insolu- 
bles  and  all  that  in  his  own  person.  He  is  an  entire 
concentration  of  the  apparatus  of  that  plant  upon  this 
most  critical  day.  Now,  if  that  kind  of  testimony 
is  admissible,  the  rules  heretofore  governing  the  courts 
upon  the  character  of  evidence  that  can  be  given  in 
court  are  all  wiped  out.     This  is  the  rankest  hearsay. 
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and  yet  we  are  met  with  his  bald  statement  that,  in 
respect  to  very  important  points  in  this  case  he  is  go- 
ing to  lay  down  certain  dicta,  which,  unfortunately 
for  us,  cross  examination  can  only  cause  him  to  reiter- 
ate and  emphasize. 

THE  WITNESS:  I  think  I  can  qualify,  your 
honor,  in  the  ways  that  the  gentleman  questions. 

MR.  SCOTT:     The  witness  has  already  qualified. 

THE  WITNESS:     I  also  observed  the  weighing — 

MR.  GARRISON:  One  moment,  please.  I  am 
not  arguing  this  case  with  the  witness;  I  am  arguing 
it  with  your  honor. 

THE  COURT:  Well,  I  allowed  the  witness  to 
testify  at  length  as  to  what  were  his  qualifications 
originally. 

MR.  SCOTT:  He  testified  to  having  an  educa- 
tion in  mining  engineering  at  Stanford  University,  to 
several  years'  practical  experience  in  his  profession — 

THE  COURT:  These  facts  that  he  is  testifying 
about  nov/  appear,  and  if  he  is  not  qualified  to  testify 
to  those,  it  will  be  enough  to  show  on  cross  examina- 
tion whether  he  is  qualified  or  not. 

MR.  GARRISON:  I  understood  his  testimony  to 
be  that  he  had  been  at  plants  before  flotation  was  in- 
troduced. 

THE  COURT:  With  reference  to  the  fact,  does 
he  know  how  much  oil  and  other  things  were  used, 
and  as  to  the  analysis,  etc.  ?  Both  parties  have  allowed 
that  to  go  in  from  the  beginning.  I  don't  know  about 
this.     You  can  develop  it  if  you  can. 
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CROSS  EXAMINATION, 
BY  MR.  WILLIAMS: 

X-0.  ZZ.  What  knowledge  have  you  as  to  the 
feed  that  entered  the  flotation  plant  at  the  operation 
which  you  called  test  No.  1  ? 

A.  As  to  what  particular  characteristic  of  the 
feed,  Mr.  Williams? 

X-Q.  33- A.  What  knowledge  have  you  of  that 
feed — not   information,   but   knowledge? 

A.     As  to  what  particular  characteristic? 

X-Q.  33-B.     W^ell,  what  do  you  know  about  it. 

THE  COURT:     Lie  is  proceeding  to  tell. 

A.  I  know  as  to  the  quantity  in  so  far  as  the 
tonnage  sample,  which  is  the  ordinary  method  of  de- 
termining the  quantity,  will  tell.  I  watched  the  ton- 
nage sample  taken;  I  watched  the  weights  taken  off 
the  scales,  I  watched  the  timing. 

X-Q.  34.  Then  what  was  done  to  those  tonnage 
samples  afterwards  in  your  presence? 

A.  The  tonnage  samples  were  dumped  from  the 
pan  on  the  scales  to  the  launder  underneath  the 
scales. 

X-Q.  35.  Well,  then,  what  further  did  you  see  being 
done  with  that  tonnage  sample. 

A.     Nothing. 

X-Q.  36.  And  yet  you  come  here  and  say  that 
the  headings  contained  a  certain  proportion  of  solid, 
a  certain  amount  of  sulphide,  and  a  certain  amount  of 
carbon — is  that  what  you  mean  there? 
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A.     No,   sir. 

0.37.    What  is  that 'Varb"? 

A.     That  stands   for  carbonate. 

X-Q.  Z^.  Now,  where  did  you  get  all  this  knowl- 
edge from? 

A.     That  was  reported  from  the  assay  office. 

X-Q.  39.  Did  the  assay  ofF.ce  tell  you  what  the  con- 
dition of  the  water  was  in  which  that  ore  was  dif- 
fused ? 

A.     As    to    w^hat    particular    characteristic? 

X-Q.  40.  Was  it  pure  water  or  was  it  water  charged 
with  a  modifying  agent? 

A.  It  was  water  containing  a  very  small  quantity 
of  contaminant  in  the  shape  of — which  was  determined 
— in  the  shape  of  oil.  The  Dorr  tanks — or  at  least 
this  machine  had  been  run  without  return  to  the  Dorr 
tanks  for  several  days  preceding  this  test  at  my  di- 
rection in  order  that  the  amount  of  contaminant  in 
the  pulp  going  to  the  machine  could  be  reduced  as 
greatly  as  it  was  possible  to  reduce  it.  It  is  not  pos- 
sible to  get  it  down  so  that  there  yet  remained  no  trace 
of  oil ;  but  as  I  recollect,  and  I  can  produce  assays  if 
you  so  desire,  the  amount  of  oil  in  this  feed  coming 
to  the  machine  was  down  in  the  neighborhood  of  one 
pound  per  ton  of  feed  by  assay.  And  I  considered 
that  as  I  was  going  to  add  somewhat  more  than  250 
pounds  of  oil — 

X-Q.  41.     No,  v/e  are  on  No.  1. 

A.  I  see.  As  I  was  going  to  add  somewhat  more 
than  twenty  pounds  of  oil  per  ton  to  the  feed  that 
that  wouldn't  make  anv  difference. 
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X-Q.  42.  You  think,  having  in  mind  the  sequence 
of  the  operation  and  observing  that  the  twelve  and  a 
half  per  cent — we  will  take  it  as  twelve  and  a  half  per 
cent   round   figures  ? 

A.     Yes,  sir. 

X-Q.  43.  Now^,  the  tw^elve  and  a  half  per  cent  op- 
eration was  carried  on  first? 

A.     Yes,  sir. 

X-Q.  44.     From  7:45  to  8:45  p.  m. 

A.     Yes. 

X-Q.  45.  And  this  determination  that  you  speak  of 
and  that  you  have  not  given  us  of  the  pound  of  oil  in 
the  feed  water,  that  relates  to  that  first  operation,  does 
it  not? 

A.  And  relates  also  to  the  second.  We  were  sam- 
pling along  in  there  right  straight  ahead  in  order  to 
find  out — to  try  to  find  out  when  that  tank  was  ever 
going  to  get  down  to  a  point  where  it  w^asn't  carrying 
a  small  amount  of  contaminant. 

X-Q.  46.  Immediately  after  you  did  your  twelve 
and  a  half  per  cent  operation  which  loaded  up  your 
machine  with  oil,  you  did  this  1.08  per  cent  operation? 

A.     Yes,  sir. 

X-Q.  47.  Which  followed  it  by  some  forty-five 
minutes? 

A.     Forty-five   minutes,   yes,   sir. 

X-Q.  48.  What  provisions  did  you  observe  between 
these  two  operations  to  remove  that  contaminated 
amount  of  oil  that  had  flowed  through  the  plant  at 
the  end  of  the  operation  which  is  marked  test  No.  2, 
and  which  ended  at  8:45  p.  m.  ? 
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A.  We  stopped  feeding  oil  to  the  machine,  flooded 
the  machine  with  water  and  scraped  froth  off  until 
no  more  froth  appeared  than  scattered  bubbles, 
throughout  the  full  length  of  the  machine,  and  then 
having  brought  the  water  down  again  to  the  point  that 
the  cells  were  not  overflowing  as  to  allow  an  oppor- 
tunity for  the  froth  to  collect  if  it  w^ould  collect,  we 
ran  machines  in  that  way  and  found  that  no  froth  col- 
lected. In  other  words,  there  was  not  enough  oil  pres- 
ent in  the  feed,  this  small  amount  which  I  have  men- 
tioned shown  by  the  assay,  to  cause  any  frothing  or 
collection. 

X-0.  49.  That  is  to  say  there  was  not  enough  there 
to  form  any  froth  until  you  added  your  1.08  per  cent 
of  the  heavy  oils  and  then  it  formed  a  froth? 

A.  Well,  of  course  that  is  a  way  to  put  the  ques- 
tion. I  wall  answ-er  it  by  saying  that  there  was  not 
enough  there  to  form  a  froth;  that  there  w^as  not 
enough  there  to  form  a  froth  when  small  quantities 
of  the  mixed  oil  w^as  added,  because  such  tests  were 
made  at  another  period  of  my  stay  dow^n  there  to  de- 
termine whether  1.6  pounds  of  this  mixture  would  do 
any  work  at  all,  and  we  discovered  that  it  would  not, 
and  so  there  was  not  enough  oil  there  even  to  do  any 
work  when  this  final  mixture  was  added.  Conse- 
quently I  stand  on  this  test  marked  No.  1,  and  on  the 
statement  that  the  effective  part  of  the  collecting 
agents  and  frothing  agents  present  in  that  test  was 
the  21.78  pounds  of  oil  consisting  of  66%  smelter  fuel 
and  34%  Jones. 
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X-0.  50.  That  is  to  say,  in  your  opinion,  all  the 
work  resulted  from  1.08  per  cent  of  the  heavy  oils  and 
nothing  resulted  from  the  presence  of  something  over 
a  pound  per  ton  of  the  dissolved   frothing  agent? 

A.     Yes,    sir. 

X-Q.  51.  And  the  test  that  you  have  numbered 
No.  2  was  the  first  test  that  you  made? 

A.     Yes,  sir. 

X-Q.  52.  And  the  test  that  you  have  numbered 
No.  1  was  the  second  test  that  you  made  ? 

A.     Yes,  sir. 

X-Q.  53.  Three  cjuarters  of  an  hour  afterwards  in 
the   same  machine? 

A.  These  are  renumbered  for  the  convenience  of 
the  stenographer.  The  original  number  of  these  tests, 
if  you  Vvould  like  to  have  them,  were— the  test  which 
is  No.  1  was  No.  10,  and  the  test  which  is  No.  2  was 
No.  5.  I  have  the  data  here  in  my  notebook  if  you 
would  like  to  see  it. 

X-Q.  54.  That  is  to  say  you  made  some  eight  other 
tests  ? 

A.     Yes,  sir. 

X-0.  55.  Which  you  did  not  think  it  was  worth 
while  to  bring  here? 

A.  No,  sir;  we  considered  that  we  would  be  en- 
cumbering the  record  with  repetition.  There  were 
quite  a  fev/  data  presented  in  the  early  days — I  mean 
of  the  testimony,  which  I  asked  to  see,  as  I  wanted  to 
see  how  these  things  were  working,  and  we  went  down 
and  ran  a  series  of  tests,  which  were  purely  confirma- 
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tory,  as  it  were,  of  tests  described  in  the  previous 
testimony  and  we  didn't  think  it  necessary  to  encum- 
ber the  record.  If  you  h'ke,  however,  I  have  the  data 
on  these  tests  and  can  produce  it. 

X-Q.  56.  Now  you  said  that  you  had  the  analysis 
of  the  water? 

A.  Yes,  sir,  I  have  it, — I  haven't  got  it  here,  but 
[  cnn  get  it.  These  water  samples  were  taken  right 
straight  ahead  and  are  on  the  records  of  the  Utah 
Copper  Company  during  the  time  this  work  represents. 
I  \\ill  send  for  them  it  you  would  like  them. 

X-Q.  57.  You  haven't  a  specimen  of  the  water,  uf 
course.  You  didn't  take  a  specimen  that  you  can  give 
us? 

A.     No,  sir. 

X-Q.  58.  And  all  of  the  assays  that  are  given  here 
are  the  assays  as  they  were  given  to  you;  you  didn't 
make  any  of  them  yourself? 

A.     Oh,  no,  no. 

X-Q.  59.  In  fact,  there  was  not  a  quantitative  de- 
termination on  these  exhibits  212  and  213  that  you 
made  yourself? 

A.     Why,   no. 

THE  COURT:     Now,  have  you  the  stipulation? 

MR.  SCOTT:  I  will  read  the  stipulation  which  was 
entered  into. 

(Whereupon   counsel   read  the   stipulation   pre- 
viously entered  into.) 

MR.  GARRISON:  I  drew  that  stipulation,  and  it 
seems  to  me  I  am  entitled  to  state  what  I  meant  bv  it. 
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I  meant  by  the  first  part  to  limit  the  testimony  entire- 
ly, as  its  language  does,  to  testimony  regarding  opera- 
tions at  the  Butte  &  Superior.  I  intended  the  latter 
to  be  confined,  as  its  language  seeks  to,  and  I  believe 
does  confine  it,  to  regular  operations,  such  as  those 
that  have  been  admitted  here  and  testified  to  by  Mr. 
Engleman  and  other  witnesses  as  mill  superintendents, 
to  which  testimony  I  first  made  the  objection  that  they 
had  not  their  original  reports  with  them.  And  this 
was  intended  to  obviate  the  necessity  of  their  bringing 
the  original  slips  of  paper  upon  which  these  reports 
were  made.  The  language  is:  "Provided  that  either 
party  may  produce  witnesses  as  to  regular  opera- 
tions." Now,  this,  I  consider,  was  not  a  regular  opera- 
tion. It  was  something  carried  on  by  this  gentleman 
under  his  direction  after  several  days  of  preparation 
and  was  in  every  sense  of  the  word  a  test,  and  a  test 
carried  on  out  of  court  without  any  opportunity  for 
us  to  be  advised  of  what  was  about  to  be  done  and 
without  any  opportunity  to  take  samples  or  to  inspect 
or  be  present  when  the  oil  was  going  in  or  when  the 
acids  were  going  in,  all  of  which  things  are  matters  of 
primary  imiportance.  If  this  gentleman  was  advised 
by  some  one  standing  at  the  oil  spigot  that  they  were 
putting  in  twenty  pounds,  he  has  to  rely  upon  that, 
that  is  all  he  knows  about  it.  If  that  person  should 
turn  the  spigot  off  for  a  fraction  of  a  minute,  the  op- 
eration is  entirely  dififerent  from  what  he  thinks  it  is. 
This  witness  can,  with  entire  honesty,  testify  to  dif- 
ferent things — 
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THE  COURT:  I  understand  your  point.  Of 
course,  you  have  your  stipulation  here.  That  repre- 
sents it. 

MR.  SCOTT:  Counsel's  remarks  that  he  intended 
this  to  extend  only  to  regular  operations  and  not, to 
special  or  test  operations,  is  not  in  accord  with  the 
acceptance  and  interpretation  that  has  been  given  to 
this  stipulation.  These  reports  which  have  been  in- 
troduced by  these  other  witnesses  without  objection, 
after  this  stipulation  from  counsel,  include  test  opera- 
tions, operations  to  find  out  vvhat  will  happen  under 
this  condition  and  under  that  condition,  when  this  in- 
gredient of  the  oil  is  omitted,  and  that  when  that  in- 
gredient of  the  oil  is  omitted.  These  things  already 
received  under  this  stipulation  without  objection  from 
counsel  include  operations  with  extraordinary  amounts 
of  oil ;  and  that  is  the  only  respect  with  the  regard  to 
which  the  present  witness  is  going  to  testify  that  these 
operations  differed  from  the  ordinary  operations,  in 
exactly  the  respect  that  the  evidence  already  intro- 
duced differs.  What  this  stipulation  means,  it  seems 
to  me,  is  to  be  ascertained  by  how  it  has  been  accepted 
in  this  court,  and  how  counsel  have  accepted  it,  not 
by  A\hat  they  say  now,  after  both  parties  have  acted 
upon  the  stipulation  for  two  weeks. 

MR.  GARRISON:  With  respect  to  that,  what  has 
happened  has  been  that  when  any  one  of  these  various 
allied  companies  have  chosen  to  operate  their  mill  for 
a  series  of  days  in  a  particular  way,  that  becomes  the 
regular  operation  of  that  mill  for  those  days  or  weeks 
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that  they  were  so  doing.  It  is  an  entirely  different 
thing  from  a  little  experiment  carried  on  by  this  wit- 
ness under  the  circumstances  here  detailed. 

MR.  SCOTT:  There  is  one  of  these  reports,  your 
honor,  which  is  a  report  entitled  ''Abnormal  opera- 
tions" and  .for  the  purpose  of  determining  abnormal 
profits  as  distinguished  from  normal  profits.  Confess- 
edly they  are  not,  upon  their  face,  what  counsel  denotes 
as  "regular  operations". 

MR.  GARRISON:  That  seems  to  be  building  up  a 
principle  of  law  upon  the  leniency  of  the  parties  upon 
the  other  side,  which  cannot  be  done. 

MR.  SCOTT:  You  have  waived  that  by  stipula- 
tion. 

The  Court:  Well,  this  stipulation,  in  its  language, 
certainly  contemplated  regular  operations  and  the  re- 
sult commonly  understood  as  such,  when  regular  rec- 
ords are  kept  as  permanent  files  of  the  company.  If 
they  have  departed  from  that  somewhat,  you  -have  de- 
partod-  frem  that  somcvilKit,  you  have  the  benefit  of 
that  so  far  as  it  has  gone,  but  I  do  not  think  it  binds 
them  continually.  Personally,  speaking  as  a  court,  I 
am  inclined  to  doubt  whether  there  is  very  much  value 
to  testimony  of  this  character,  experiments  made  while 
the  litigation  is  pending,  and  as  counsel  says  by  allied 
companies,  whom  we  can  guess  are  confronted  by 
somewhat  the  same  condition  as  the  defendant  here, 
the  same  situation.  And  then,  again,  you  were  con- 
ducting these  experiments  twelve  years  after  the  pat- 
ent and  after  three  or  four  or  five  years  of  its  prac- 
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tical  working  operation,  when  machinery  and  mechan- 
ical operations  have  been  improved  from  day  to  day, 
when  things  have  been  made  possible  now,  no  doubt, 
that  would  not  have  been  possible  when  this  patent 
was  granted  and  applied  for.  At  the  same  time,  the 
court  has  felt  that  such  testimony  might  serve  a  lim- 
ited purpose,  as  indicated  in  its  various  rulings,  but 
at  this  time,  this  testimony  in  the  court's  judgment 
does  not  come  within  this  stipulation,  and  in  the  face 
of  this  objection  that  it  is  hearsay,  the  court  is  bound 
to  sustain  it  and  will  sustain  it  in  reference  to  these 
last  two  experiments  testified  to  by  this  witness.  I 
think  we  are  on  the  safe  side. 

MR.  SCOTT:  We  w^ill  bring  the  assayers  and  ev- 
erybody else  to  prove  it. 

MR.  KREMER:  I  would  like  at  this  time  to  clarify 
the  record  by  inquiring  of  counsel  particularly  if  the 
stipulations  in  the  Hyde  record,  the  whole  record  be- 
ing stipulated  in,  is  not  a  stipulation  in  this  case?  It 
will  guide  us  in  our  conduct,  when  it  comes  to  the 
presenting  of  their  case,  because  if  we  are  not  going 
to  be  jround — if  they  are  not  bound  by  the  stipulation 
in  the  Hyde  record,  certainly  w^e  are  not,  and  we  of 
course  will  object — I  am  making  this  statement  for 
the  purpose  of  expediting  matters,  giving  due  notice 
so  there  will  be  no  controversy  when  the  cjuestion 
arises  when  their  case  is  presented.  If  we  are  to  be 
bound  by  the  stipulations  in  the  Hyde  case,  and  we 
have  thought  w^e  were  bound  by  them,  then  it  is  un- 
necessai-y  to  present  to  this  court,  under  that  stipula- 


3578        Minerals  Scpcvw  '         '  muted,  et  ai,  vs. 

Prof.  Arthur  Fay  Taggart. 

tioii,  the  assayer  and  the  gentlemen  who  made  an  an- 
alysis. We  stipulated  in  this  case  that — correct  me, 
Mr.  Williams,  if  I  misstate  this,  because  I  am  stating 
it  solely  from  memory — that  assays  should  be  received 
as  presented  on  their  verity  unless  specially  challenged. 
Am  I  not  correct  in  that?  There  isn't  even  that  ex- 
ception, Mr.  Scott  calls  my  attention  to. 

MR.  WILLIAMS:  We  will  have  the  stipulation. 
There  is  a  stipulation  in  the  Hyde  case  and  I  under- 
stand that  stipulation  binds  us  in  this  case.  We  will 
start  with  that.  There  were  several  stipulations  in  the 
Hyde  case  but  that  stipulation — 

MR.  KREMER:  If  that  is  going  to  bind  us  it  must 
bind  them. 

THE  COURT:  Well,  find  your  stipulation.  That 
is  what  we  are  looking  at  right  now. 

MR.  GARRISON:  I  have  based  none  of  my  ob- 
jections upon  the  assays. 

MR.  KREMER:  The  objection  was  it  was  all  hear- 
say.- 

MR.  GARRISON:  I  said  nothing,  sir,  in  any  of 
my  remarks  about  assays.  This  is  the  first  time  the 
matter  of  assays  has  been  mentioned.  I  said  it  was 
hearsay  as  to  the  amount  of  oil  that  went  in  and  as  to 
various  other  matters  that  this  geneleman  testifed  to, 
and  I  omiu^!j|a1^out  assays.  I  am  perfectly  willing 
to  admit  assayers'  reports  without  the  necessity  of 
bringing  them  here. 

MR.  KREMER:  There  is  no  essential  difference 
between  an  assay  for  a  mineral  and  an  assay  for  oil; 
it  is  all  assay. 
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MR.  GARRISON:  I  have  not  said  a  word  about 
objecting  to  anything  on  the  ground  of  assay.  I  am 
talking  about  the  amount  of  oil  that  goes  in  to  the 
mixture,  which  is  not  subject  to  assay  at  all.  It  is 
subject  to  standing  at  the  spigot  and  seeing  it  go  in. 
I  myself  stood  at  one  of  these  mills  and  saw  the  spigot 
turned  off  and  on.  Whether  it  is  turned  on  or  off  de- 
pends on  a  physical  fact  which  can  only  be  testified  to 
by  witnesses  who  were  present  and  saw  it.  An  ex- 
pert is  no  more  competent  to  testify  what  was  happen- 
ing on  a  floor  above  him  than  I  am  and  I  am  not  an 
expert. 

MR.  KREMER:  That  is  very  true  as  far  as  it 
goes,  but  the  only  thing  Vve  are  concerned  in  is  the 
amount  of  oil  that  went  in,  and  watching  it  go  in  is 
not  the  only  way  to  determine  that  fact.  An  assay  will 
determine  its  presence  just  as  well  as  could  be  told  at 
a  spigot.  We  are  certainly  not  called  upon  to  discuss 
such  an  elementary  proposition  as  that.  Therefore,  as 
this  stipulation  covers  assays,  it  must  cover  all  assays 
or  it  will  cover  none. 

MR.  SCOTT:  Here  is  one  stipulation  appearing 
upon  page  70,  by  Mr.  Williams:  "It  is  noted  that 
the  tests  above  described  by  the  witness,  not  having 
been  made  in  the  presence  of  opposing  parties,  the 
observations  and  conclusions  of  th6  witness  are  ob- 
jected to  as  not  the  best  evidence  unless  an  opportunity 
is  afforded  to  complainants  to  repeat  these  experi- 
ments by  supplying  the  complainants  with  sufficient 
quantities  of  the  ores  used  in  the  condition  in  which 


3580       Minerals  Separation,  Limited,  et  aL,  vs. 

Prof.  Arthur  Fay  Taggart. 

they  were  used  in  these  experiments,  and  also,  if  nec- 
essary, of  the  other  reagents.  With  this  reservation, 
no  objection  is  made  to  the  assay  figures  upon  the 
ground  that  the  man  who  made  the  assays  is  not  pro- 
duced as  a  witness."  Further  that  is  put  in  in  a  more 
formal  shape. 

MR.  KREMER:  We  had  a  stipulation  made  pre- 
ceding  Dr.    Chandler's   testimony. 

MR.  WILLIAMS:  I  think  what  Mr.  Scott  has 
read  was  the  first  appearance  of  a  stipulation  in  there. 
The  general  understanding  was  that  if  the  assayer  who 
was  known  and  whose  work  would  be  deemed  accept- 
able to  both  parties  did  the  assaying  why  he  would  not 
be  called  upon  to  testify.  There  may  have  been  some- 
thing in  Dr.  Chandler's  testimony  by  reason  of  the 
fact  that  some  one  assisted  him  in  the  assay. 

THE  COURT:  The  court  has  ruled.  You  may 
proceed. 

MR.    KREMER:      Exception. 

THE  COURT:     It  will  be  noted. 

MR.  KREMER:  Your  honor,  I  do  not  know— 
Cor  the  purpose  of  information,  your  honor  has  ruled 
this  entire  testimony  out,  do  I  understand  that? 

THE  COURT:  These  two  tests  that  the  witness 
has  testified  with  respect  to. 

MR.  KREMER:  Will  your  honor  permit  us,  so 
as  to  furnish  a  full  statement  of  the  record  there — I 
don't  knov/  whether  it  would  be  necessary  to  submit 
a  further  offer  to  prove  than  that  which  appears  in  the 
record. 
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THE  COURT:     If  you  desire. 

MR.  KREMER:  If  so  we  will  ask  leave  to  sub- 
mit it. 

MR.  WILLIAMS:  Now,  I  will  cross  examine  the 
witness  on  the  subject  of  curves. 

X-0.  60.  On  exhibit  No.  202,  Utah  Copper  Com- 
pany, ]\!agna  plant.  No.  1,  I  find  along  the  bottom  of 
the  chart  the  numbers  are  10.0,  12.5,  15.0  and  so 
up  to  55,  which  is  the  last  number  and  apparently 
60,  as  the  value  of  the  last  vertical  line,  and  this  is 
entitled  "pounds  of  new  oil  per  ton  of  original  feed.'' 
Now,  first,  please  tell  me  what  is  the  table  from  which 
this  chart  was  made? 

A.  That  was  made  from  this  Utah  Copper  Com- 
pany, Magna  plant,  iMetallurgical  Department,  van- 
ner  concentrate  flotation  plant,  September,  1914,  to 
December  24,  1916,  inclusive,  and  on  looking  at  this 
exhibit  195  1  see  that  the  pounds  of  oil  per  ton  do 
not  correspond  at  all. 

X-Q.  61.     Is  that  in  error? 

A.  I  noticed  that  the  draftsman  apparently  in 
copying  moved  tlie  decimal  point  one  point  to  the 
right.  If  you  will  move  the  decimal  point  one  point 
to  the  left  it  will  give  you  1.0,  1.25,  1.50,  1.75,  2.0, 
2.5,  3.0,  3.5,  4.0,  4.5,  5.0  and  5.5,  and  now  the 
abscissae  are  correct.  That  changes  of  course  in  no 
way  the  relations  expressed  that  the  quantity  of  oil  re- 
quired increases  as  the  amount  of  water  in  the  feed 
increases. 

X-Q.    62.      Xow,    let    us    take   curve    No.    2,    Utah 
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Copper  Company,  Magna  plant,  Exhibit  No.  207.  As 
I  understand  it,  or  as  I  read  the  curve,  when  the 
feed  contains  24.2%  of  sulphides  in  the  feed,  no  new 
oil  is  required.     Does  the  curve  show  that? 

A.  That  most  certainly  would  be  a  proper  read- 
nig  of  this  curve  as  an  average. 

X-Q.  63.  That  is  to  say  you  could  operate  with- 
out oil  under  those  conditions? 

A.  No,  I  did  not  say'  that;  I  said  that  was  a 
proper  reading  of  that  curve. 

X-Q.  64.  Then,  that  being  a  proper  reading  of 
the  curve,  the  curve  shows  that  as  average,  you  can 
vv^ork  without  oil,  is  that  correct? 

A.  The  curve  shows  that,  as  an  average,  the 
amount  of  -new  oil  per  ton  of  original  feed  increases 
as  the  percentage  of  sulphide  in  the  feed  increases. 
Just  as  you  can  not  predict  from  a  curve  of  average 
life,  that  you  are  going  to  live  to  the  age  of  average 
Hfe. 

X-Q.  65.     I  appreciate  that  fact. 

A.     The  same  thing  here. 

X-Q.  66.  The  same  way  in  summer;  if  the  mean 
average  temperature  of  the  month  is  60,  and  a  frost 
comes  along  and  kills  all  the  crop,  you  could  not  have 
predicted  that  frost  from  the  mean  average  tempera- 
ture? 

A.  Certainly  not,  but  you  can  predict  what  the 
mean  average  temperature  for  the  month  is  going 
to  be,  and  in  the  case  of  life  insurance  you  can  pre- 
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diet  with  sufficient  accuracy  to  invest  large  sums  of 
money  on  your  prediction. 

X-Q.  67.  But  your  sums  of  money  would  not  be 
invested  unless  you  had  so  many  of  the  variances  that 
the  average  would  be  a  reasonable  basis  for  3^our  pre- 
diction? 

A.  Of  course  not.  No  curves  are  useful  unless 
that  is  the  case. 

X-Q.  68.  So  that  all  that  you  have  determined  is, 
as  far  as  these  tables  show,  that  there  is,  in  all  the 
variances  for  a  certain  day,  a  sort  of  average  of  these 
variances  along  the  line  that  you  have  indicated? 

A.  Why,  certainly;  that  is  all  you  can  expect  from 
mill  operations.  These  particular  variations  are  much 
more  impressive  from  the  fact  that,  notwithstanding 
all  the  unavoidable  variances  in  mill  operations,  due  to 
the  ignorance  of  operators  and  so  forth  and  so  on, 
that  this  big  general  trend  shows  up  through  the 
record;  it  is  extremely  impressive.  If  we  should  show 
these  things  with  laboratory  machines,  where  we  could 
personally  say  that  we  are  going  to  vary  these  two 
things  only  so  much,  and  hold  everything  else  abso- 
lutely constant,  that  of  course  would  be  confirmatory, 
but  it  would  not  be  so  impressive  as  this,  where,  not- 
withstanding all  these  variances  which  are  wathout 
control,  this  great  general  trend  shows  throughout. 

X-Q.  69.  Now,  taking  this  average  as  a  basis, 
I  have  followed  your  curve  down  to  zero,  and  we 
reach  the  conclusion,  I  think,  that  we  should  not  con- 
tinue to  represent  the  variations  beyond  zero. 
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A.  Of  course  it  is  a  rule  of  all  empirical  calcu- 
lations, that  you  should  not  carry  them  beyond  the 
range  of  the  data  on  which  they  are  based.  Nobody 
carries  them  beyond  the  range  of  the  experiments  from 
which  he  develops  the  curve;  that  is  well  recognized 
in    all    engineering. 

X-Q.  70.  That  is  to  say,  these  curves  represent 
only  the  average  of  these  experiments? 

■X  0>  7^. — -)-hat  ic  to  ca}',  thcDc  cuivLiit  iLpivacnt 
(j4ily  thc*"avcrAgV  i';f    IUlsl   LAiJcrimcntc  ? 

A.  Exactly  so.  We  can  carry  any  empirical  law 
based  on  experimental  data  beyond  the  range  of  the 
experiment  upon  which  it  is  based,  or  the  results 
upon  which  it  is  based;  but  throughout  those  results, 
throughout  the  range  of  those  data,  this  curve  repre- 
sents the  law. 

X-Q.  71.  And  it  seems  to  enforce  the  conclusion, 
does  it  not,  that  if,  under  similar  conditions  except 
the  amount  of  oil,  you  change  this  average  of  about 
four  and  a  half  pounds  of  oil  to  twenty  and  a  half 
])ounds  of  oil,  you  are  wasting  oil,  does  it  not? 

A.  Wh}^,  I  think  so,  yes.  I  think  we  could  most 
certainly  have  operated  this — However,  I  think  I  had 
better  correct  that.  If  you  can  sufficiently  increase 
)-our  recovery  to  pay  for  the  oil,  then  you  are  not 
wasting  it.     The  matter  becomes  there  one,  however. 
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it  is  not  wasted.     If  the  reverse  is  the  case,  then  it  is 
wasted. 

X-Q.  72.  And  if,  by  increasing  the  amount  of  oil 
you  reduce  the  grade  of  your  concentrates  and  dim- 
inish your  recoveries,  you  would  have  to  say  that 
you  are  wasting  oil? 

A.  If  you  decrease  the  net  return  to  the  com- 
pany, you  are  most  certainly  wasting  oil. 

X-Q.  7Z.  You  mentioned  a  formula  of  Steinmetz 
for  passing  a  curve  through  a  set  of  empirical  data. 
Can  you  give  me  a  reference  to  the  Steinmetz  publi- 
cation which  decsribed  that? 

A.     No,  sir,  I  can  not. 

X-Q.  74.     Or  any  idea  where  it  is  to  be  found? 

A.  Vvliy,  I  don't  even  know  that.  The  thing  goes 
so  commonly  by  the  name  of  the  Steinmetz  method  of 
putting  a  curve  through  experimental  points,  that  I 
have  never  taken  occasion  to  look  it  up.  I  learned 
it  when  I  was  in  college  myself,  and  it  has  been  called 
Steinmetz  method,  as  I  recollect,  ever  since.  I  can 
furnish  you  a  reference,  if  you  desire,  by  writing  back 
to  New  Haven  to  men  who  are  dealing  more  particu- 
larly with  the  actual  teachings  of  mathematics,  and 
get  it  that  way. 

MR.  WILLIAMS:     That  is  al^,  at  present. 
WITNESS  EXCUSED. 
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FRANK  G.  JANNEY,  recalled  for  further 

DIRECT  EXAMINATION, 
BY  MR.  SCOTT: 

O.  1.  Mr.  Janney,  did  you  have  any  communication 
with  representatives  of  the  plaintiff  when  they  were 
in  Salt  Lake  City  and  Garfield  about  a  week  ago? 

A.     I  did. 

O.  2.  And  what  was  the  nature  of  that  communi- 
cation and  whom  was  it  with? 

A.  I  called  Dr.  Fulton  by  phone  at  the  Utah  hotel, 
and  told  him  that  we  were  conducting  some  experi- 
ments at  the  Arthur  plant  that  I  thought  would  be 
very  interesting  to  him,  and  I  asked  him  if  he  would 
like  to  come  out  and  witness  them.  He  said  that  he 
would  discuss  it  with  ]\Ir.  Chapman  and  let  me  know 
later.  About  30  minutes  later  he  called  me  on  the 
phone  and  said  it  would  be  necessary  for  them  to  leave 
on  the  afternoon  train  for  Butte,  and  that  they  would 
be  unable  to  come  out. 

O.  3.     What  day  was  this,  Mr.  Janney? 

A.     It  was  Sunday,  the  22nd  of  April. 

Q.  ^.     And  about  what  time  of  day? 

MR.  WILLIAMS:  If  your  honor  please,  it  does 
not  seem  to  me  that  this  testimony  is  relevant  to  any 
matters  that  are  of  record.  Here  is  the  fact:  it  is  true. 
Professor  Fulton  and  Mr.  Chapman,  who  are  not  of 
counsel,  happened  to  be  in  Salt  Lake  City,  and  Mr. 
Janney   telephoned   to   them    and    said    ''I    would    like 
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to  have  you  come  out — "  and  it  was  late  in  the  even- 
ing apparently. 

g.  5.  MR.  WILLIAMS:  It  was  in  the  evening, 
was  it  not,  that  you  telephoned? 

A.     It  was  in  the  morning. 

Q.  6.    What  morning? 

A.     Sunday  morning   about  eleven  o'clock. 

MR.  GARRISON:  The  experiment  had  then  taken 
place. 

MR.  WILLIAMS :  The  work  of  inspecting  the  plant 
had  been  finished.  Counsel  were  not  present,  and 
they  were  under  no  direction  from  counsel,  and  counsel 
did  not  know  of  that  fact  until  now  in  court,  and 
the  whole  thing  is  now  irrelevant  and  immaterial  and 
we  move  to  strike  out  the  answer. 

MR.  KREMER:  I  asked  counsel  the  direct  ques- 
tion if  Mr.  Fulton  was  their  representative.  Previous 
to  that  question  being  propounded  the  objection  was 
interposed  that  their  representatives,  being  then  in 
Salt  Lake  City,  were  not  advised  of  these  experiments 
or  given  an  opportunity  to  witness  them,  and  I  asked 
if  Professor  Fulton  was  their  representative  and  he 
said  he  was. 

MR.   WILLIAMS:     One  of  them. 

MR.  KREMER:     One  of  them. 

THE  COURT:  What  could  one  man  learn  from 
such  an  experiment  if  he  were  there?  He  could  see 
only  one  part  of  it  at  a  time.  There  would  be  many 
other  parts  and  factors  involved,  of  which  he  could 
not  keep  any  check  in  a  mill  operation  of  that  sort. 
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MR.  KREMER:  One  man  would  be  the  man  who 
would  supervise  the  operation,  and  one  man  could  sup- 
ervise the  observation. 

MR.  GARRISON:  These  experiments  took  place 
on  Saturday,  your  honor. 

THE  COURT:  The  motion  to  strike  will  be  grant- 
ed. 

Defendant  excepted. 

WITNESS    EXCUSED. 

MR.  KREMER:  Mr.  Williams  asked  Mr.  Engle- 
man to  have  a  number  of  reports  and  data  prepared 
for  him.  Mr.  Engleman  now  has  some  data  to  supply 
to  Mr.  Williams,  but  before  doing  so  Mr.  Engleman, 
I  believe,  desires  to  correct  something  in  his  testi- 
mony. 

MR.  WILLIAMS:     His  testimony  of  yesterday? 

MR.  KREMER:  I  don't  know;  he  just  mentioned 
it  to  me  when  he  said  he  had  these  papers  for  you. 

EDWARD  W.  ENGLEMAN,  recalled  for  further 

DIRECT  EXAMINATION, 
BY  MR.  SCOTT ! 

O.  L  MR.  WILLIAMS:  I  will  ask  the  witness 
what  page  was  the  correction? 

A.  Page  1192— W^ll,  1191,  really.  Question  No. 
138  we  will  have  to  start  with. 

O.  2.  BY  MR.  WILLIAMS:  Proceedings  of  April 
28th? 
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A.     April  28th. 

O.  3.  You  may  make  any  correction  that  you  ha\re 
to  make. 

A.  We  will  have  to  start  with  question  No.  137 
in  order  to  get  the  complete  understanding:  "O.  Now, 
we  wi'l  take  the  record  for  February  11th,  1917.  A. 
Treated  463  tons  heading,  456  tons  tailings,  7  tons 
concentrates;  85.68  Ibs.^coal  tar,  18.50  lbs.  per  ton  of 
material  treated.  O.  1^8.  Now  the  assay.  A.  .680% 
copper  in  headings;  .453  copper  in  tailings;  14.46 
copper  in  concentrates;  50.20%  insoluble;  7.20%  iron.'" 
Now — 

Q.  4.     Now,  do  you  go  further? 

A.     Yes,   sir. 

Q.  5.  I  will  read  it:  "Q.  139.  Before  I  leave  this 
particular  plant  what  did  you  do  with  the  material — 
W  hat  did  you  do  with  the  kind  and  grade  of  material 
that  you  treat  in  this  plant,  before  you  installed  it? 
A.  This  material  was  treated  on  our  big  permanent 
installation.  Q.  140.  What  kind  of  concentration? 
A.  Flotation  concentration.  Q.  141.  No,  before  you 
had  flotation.  A.  This  material  was  going  to  waste. 
Q.  142.  Now,  in  other  plant  for  retreating  vanner  con- 
centrate products,  is  that  right?  A.  Yes" — Is  that 
all  you  want? 

A.  Yes;  that  is  the  part  I  wanted  to  correct.  We 
did  not  send  this  product  to  waste.  It  was  treated 
by  the  sm.elter. 

O.  6.    What  you  have  given  as  vanner  concentrates? 

A.  The  vanner  tailings  went  to  waste,  but  the  van- 
ner concentrates  did  not  sfo  to  waste  before  flotation. 
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Edward  W.  Engleman. 

Q.  7.  The  vanner  concentrates  went  to  the  smelter 
and  the  vanner  tailings  went  to  waste,  is  that  right? 

A.     Yes,  sir. 
-   Q.  8.     MR.  KREMER:     Is  there  anything  else? 

A.  Why,  I  have  some  data  here  that  was  missing  on 
the  sheet  presented. 

Q.  9.     I  mean  that  you  wanted  to  correct? 

A.     No. 

MR.  KREMER:  The  paper  is  a  tabulation  of  some 
matters  requested  by  Mr.  Williams  on  cross  examina- 
tion, entitled  "Ray  Consolidated  Copper  Company,  data 
compiled  from  Monthly  State — "  etc.  We  offer  it  in 
evidence. 

Table  admitted    in    evidence    without  objection 
marked  DEFENDANT'S  EXHIBIT  214. 

'   Whereupon  further  hearing  was  adjourned    until    2 
p.  m. 

2  o'clock  p.  m.  May  2,  1917. 

MR.  SCOTT:  In  order  to  simplify  matters  and  to 
avoid  unnecessary  taking  up  of  time,  I  would  like  to 
get  clear  myself — Possibly  the  rest  are  clear  but  I  am 
tiot — just  exactly  the  grounds  of  the  court's  ruling 
rn  excluding  the  testimony  of  Professor  Taggart.  As 
I  imderstood,  the  plaintiff's  objection  was  on  the  ground 
that  the  experiment  was  ex-parte;   whereupon   we   of- 
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fend  in  rciK'.'it  tlie  test  and  that  was  accepted 
Giiiic  ;in  r.hjcction,  as  I  understood  it,  on  the 
that  the  evidence  was  hearsay,  the  witness  noi 
personal  knowledge  of  everything  that  had  tak( 
and  when  that  objection  was  raised  there  wa 
ciission  upon  the  subject  of  assays,  and  as  \ 
stood,  counsel  for  the  plaintiff  stated  that  1 
not  insist  upon  proofs  of  assays.  Now,  as  ; 
have  been  able  to  sift  it  out,  that  seems  to  re 
grounds  that  are  relied  upon  to  the  weighin; 

headings  and  the  tonnage  of  headings  and  so 

i 

jvst  what  is_lcft  I  don't  know. I 

iTHE  COURT'S  ruling  was  on  the  theor 
developed  that  he  had  not  sufficient  persona 
edge  of  all  the  factors  that  were  connected  i 
operation  to  speak  of  them  other  than  by  ' 
that  was  all  I  had  in  mind  at  the  time. 

MR.  SCOTT:  That  is  the  way  I  unders 
court's  ruling,  but  as  I  further  understooc 
think  I  am  quite  correct,  counsel  signified  t 
had  no  objection  to  accepting  assays. 

THE  COURT:  I  think  you  have  a  stipij 
that  effect;  wasn't  one  read? 

MR.  SCOTT:  The  court  ruled  that  th 
not  regular  operations  but  rather  experiment 
tions  of  the  mill. 

THE  COURT:     When  that  matter  came 
the  ruling  was  made,  this  testimony  of  Profe? 
gart  was  held  not  to  he  within  such  stipulatic 
some  one  or  both   of   ihcm  mentioned   stipu 
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Edward  W.  Engleman. 

Q.  7.  The  vanner  concentrates  went  to  the  smelter 
and  the  vanner  taiHngs  went  to  waste,  is  that  right  ? 

A.     Yes,  sir. 
•   Q.  8.     MR.  KREMER:     Is  there  anything  else? 

A.  Why,  I  have  some  data  here  that  was  missing  on 
the  sheet  presented. 

Q.  9.     I  mean  that  you  wanted  to  correct? 
A.     No. 

MR.  KREMER:  The  paper  is  a  tabulation  of  some 
matters  requested  by  Mr.  Williams  on  cross  examina- 
tion, entitled  *'Ray  Consolidated  Copper  Company,  data 
compiled  from  Monthly  State — "  etc.  We  offer  it  in 
evidence. 

Table  admitted    in    evidence    without  objection 
marked  DEFENDANT'S  EXHIBIT  214. 

W'hereupon  further  hearing  was  adjourned  until  2 
p.  m. 

2  o'clock  p.  m.  May  2,  1917. 

MR.  SCOTT:  In  order  to  simplify  matters  and  to 
avoid  unnecessary  taking  up  of  time,  I  would  like  to 
get  clear  myself — Possibly  the  rest  are  clear  but  I  am 
tiot — just  exactly  the  grounds  of  the  court's  ruling 
in  excluding  the  testimony  of  Professor  Taggart.  As 
I  understood,  the  plaintiff's  objection  was  on  the  ground 
that  the  experiment  was  ex-parte;    whereupon   we   of- 
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f(t((I  lo  rcjK'.'it  tlie  test  and  that  was  accepted.  Tlien 
CM) lie  ;iti  'M)jcction,  as  T  understood  it,  on  the  .ground 
that  the  evidence  was  hearsay,  the  witness  not  having 
personal  knowledge  of  everything  that  had  taken  place, 
and  when  that  objection  was  raised  there  was  a  dis- 
cussion upon  the  subject  of  assays,  and  as  1  under- 
stood, counsel  for  the  plaintiff  stated  that  they  did 
not  insist  upon  proofs  of  assays.  Now,  as  far  as  I 
have  been  able  to  sift  it  out,  that  seems  to  reduce  the 
grounds  that  are  relied  upon  to  the  weighing  of  the 
headings  and  the  tonnage  of  headings  and  so  on,  and 
just  what  islcft  I  don't  know. 

iTHE  COURT'S  ruling  was  on  the  theory  that  it 
developed  that  he  had  not  sufficient  persona'  knowl- 
edge of  all  the  factors  that  were  connected  with  this 
operation  to  speak  of  them  other  than  by  hearsay; 
that  was  all  I  had  in  mind  at  the  time. 

MR.  SCOTT:  That  is  the  way  I  understood  the 
court's  ruling,  but  as  I  further  understood,  and  I 
think  T  am  quite  correct,  counsel  signified  that  they 
had  no  objection  to  accepting  assays. 

THE  COURT:  I  think  you  have  a  stipulation  to 
that  effect;  wasn't  one  read? 

MR.  SCOTT:  The  court  ruled  that  those  were 
not  regular  operations  but  rather  experimental  opera- 
tions of  the  mill. 

THE  COURT:  When  that  matter  came  up,  after 
the  ruling  was  n^ade,  this  testimony  of  Professor  Tag- 
gart  was  held  not  to  be  within  such  stipulation.  Then 
some  one  or  both   of  them  mentioned   stipulations   in 


/ic^ 
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the  Hyde  case,  which  are  a  part  of  this  trial.     Now, 
how  far  those  stipulations  go,  I  am  not  advised. 

MR.  SCOTT:  I  wanted  to  be  clear  about  whether 
this  matter  of  the  assays  was  waived,  or  whether 
we  would  be  obliged  to  support  this  testimony  by  the 
individual  assayers  who  performed  the  operation;  and 
if  counsel  will  state  that,  it  will  clear  things  up  and 
simplify  the  further  proceedings. 

THE  COURT:  If  you  are  not  in  accord  about 
it — about  what  the  stipulations  cover,  the  court  will 
have  to  rule  on  it. 

MR.  GARRISON:  I  don't  know  what  the  stipula- 
tions contain,   myself. 

MR.  SCOTT:  We  will  proceed  upon  the  assump- 
tion that  all  assays  must  be  proved  hereafter,  and  all 
other   details,   and   we   will   so   be   governed. 

MR.  WILLIAMS:  There  is  no  ground  for  that 
assumption. 

MR.  GARRISON:  I  was  waiting  for  Mr.  Scott 
and  Mr.  Kremer  to  finish.  What  I  said  was  that  I 
do  not  base  any  objection  or  contention  upon  the  verity 
of  the  assays;  that  my  ol^jection  did  not  in  any  way 
attack  the  verity  of  the  assay.  I  did  not  waive  any- 
thing. I  am  perfectly  willing  to  consider  the  matter 
with  counsel  on  the  other  side  and  see  what  the  stipu- 
lation should  be  to  cover  that  matter,  but  I  wai^'e 
nothing.  I  simply  said  that  my  objection  did  not 
refer  to  assa}s,  and  the  first  time  the  word  assay 
was  mentioned,  was  l)y  Mr.  Kremer.  That  is  the 
fact 
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THE  COURT:  Of  course  the  court  is  ruling  on 
matters  as  they  are  properly  presented,  but  off  the 
record,  I  would  take  it  that  the  stipulation  in  the 
Hyde  case  goes  to  assays  as  they  were  presented, 
that  they  could  present  the  result  of  an  assay  as  from 
the  assayer,  but  not  from  the  oral  statement  of  some- 
one else;  that  is,  that  both  parties  would  be  inclined 
to  accept  an  assayer's  certificate,  if  he  was  a  disin- 
terested party.  I  don't  know  how  far  these  stipula- 
tions go,  because  I  have  not  read  them. 

MR.  SCOTT:  I  think  they  are  too  narrow  to 
cover  the  present  case,  and  that  is  why  I  made  this 
inquiry;  but  my  effort  having  failed,  we  will  pro- 
ceed on  the  assumption  of  presenting  rigid  proof. 

MR.  GARRISON:  This  is  informal,  of  course,  and 
I  don't  know  exactly  what  is  pending,  but  I  assume 
that  what  is  pending  is  your  honor's  ruling.  I  want  it 
thoroughly  understood  that  my  objection  to  the  test 
made  by  Professor  Taggart  on  the  21st  of  April  is 
much  broader  than  whether  or  not  his  basic  informa- 
tion vvas  hearsay.  I  do  not  wish  any  misunderstand- 
ing in  respect  to  that,  and  I  do  not  want  counsel  to  say 
that  they  are  surprised  when  I  urge  much  broader  and 
deeper  and  more  radical  objections  than  the  one  that 
is  based  upon  hearsay.  I  endeavored  to  state  that  it 
f^eemed  to  me  that  those  experiments  do  not  come 
within  any  recognized  principle  of  evidence;  they  are 
self-serving  declarations  made  up  by  the  defendant; 
that  they  are  not  performed  under  any  conditions 
which  enable  us  to  verify  their  accuracy  or  their  force; 
that  the  only  proof  which  is  relevant  here  is  with  re- 
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spect  to  the  prior  art,  and  that  this  does  not  in  any 
way,  and  can  not  in  any  way  be  said  to  represent  the 
prior  art  or  any  part  of  it,  operations  carried  on  on 
the  21st  day  of  April,  1917,  in  machines  which  were 
not  invented  until  years  after  the  patent  in  suit — such 
things  can  not  by  the  wildest  stretch  of  counsel's  im- 
agination be  brought  within  any  part  of  the  prior  art, 
and  I  shall  urge  all  those  objections,  in  addition  to 
the  objections  which  applied  to  the  specific  facts  stated 
as  a  basis  for  their  testimony. 

MR.  SCOTT:  I  don't  want  to  consume  unneces- 
sary time,  but  it  is  a  question  of  the  process  and  of  the 
verity  of  the  statements  in  the  patent  in  suit.  We 
claim  that  we  have  shown  that  the  patent  in  suit  is  an 
absolute  misstatement  of  the  facts,  which  statement  of 
facts  we  are  entitled  to  attack  in  1915  or  1906  or  any 
time  while  the  patent  is  in  existence. 

THE  COURT:  I  have  heretofore  ruled  that  I 
thought  experiments,  present  day  experiments,  would 
be  proper  and  admissible  for  limited  purpose.  They 
must  have  some  relation  to  the  prior  art,  to  the  con- 
dition of  things  as  they  were  at  the  time  this  pat- 
ent was  applied  for.  How  much  weight  they  will  be 
entitled  to,  or  how  little  will  depend  upon  the  conditions 
under  which  those  experiments  have  been  made.  Of 
course  some  of  them  may  be  such  a  wide  departure 
from  things  as  they  were  understood  to  have  been  at 
the  time  of  the  application,-  that  they  would  be  en- 
titled to  no  consideration,  and  others  might  approxi- 
mately more  closely  and  be  entitled  to  more  considera- 
tion, and  some  might  duplicate — some  might  assume 
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to  duplicate  conditions  as  they  were  then  at  the  time 
that  the  patent  was  applied  for.  But  certainly  it 
seems  to  me  that  with  the  accumulation  of  learning, 
both  from  study  and  from  new  discoveries,  or  from 
mechanical  operation,  new  machinery  multiplying  op- 
erations— it  seems  to  me  that  if  your  experiments  are 
to  include  things  of  that  nature,  they  would  not  il- 
lustrate very  brilliantly  the  prior  art.  It  is  a  question 
of  degree,  of  course.  : 

Take  this  experiment  of  the  Everson — the  Fryer 
Hill  publication.  There  is  a  machine  which  is  sup- 
posed to  give  us  the  Everson  operation  as  described 
in  that  publication.  It  seems  to  me  now,  as  I  said 
then — of  course  I  am  open  to  argument  and  open  to 
explanation  by  counsel — but  it  would  seem  to  me  that 
one  factor  entered  into  that  which  I  do  not  find  in  the 
Everson  patent,  viz.  the  agitation,  which  at  least  this 
court  originally  maintainjfd  was  a  proper  part  of  the  in- 
vention in  suit.  I  could  not  find  in  the  Everson  pat- 
ent that  agitation  should  be  resorted  to;  it  does  say 
thoroughly  mixed,  but  you  must  read  the  context  of 
the  patent,  read  the  full  expression,  to  understand  what 
she  was  aiming  to  do  and  what  she  meant  by  that  ex- 
pression. About  your  other  experiments  the  same 
might  be  said;  it  is  all  a  cjuestion  of  degree.  Some  of 
these  experiments  may  go  oyer  the  line  of  admissibil- 
ity,  that  is  likely  to  happen  te  any  case. 

MR.  GARRISON:  All  I  was  trying  to  do  was  to 
prevent  counsel  from  saying,  as  the  result  of  this  col- 
loquy, that  if  they  brought  certain  evidence  as  to  the 


3596       Minerals  Separation,  Limited,  et  al.,  vs. 

assays,  that  the  defendants  would  have  met  the  ob- 
jection as  they  understood  it,  and  they  did  not  meet  it 
as  I  understood  it,  and  I  did  not  want  them  to  be  able 
fo  claim  surprise.  ' 

THE  COURT:  Oh,  yes.  I  understand  from  the 
very  beginning,  as  far  as  these  experiments  are  con- 
cerned, that  there  is  standing  objection  which  was  in- 
terposed at  s(5me  time  at  the  very  beginning,  and  which 
both  parties  will  not  lose  sight  of,  when  the  court  makes 
up  its  decision. 

MR.  KREMER:  So  there  will  be  no  further  mis- 
understanding, we  will  apply  to  the  strict  letter  of 
proof  in  this  instance,  and  insofar  as  the  stipulations, 
if  any,  in  the  Hyde  case  are  concerned,  we  will  place 
a  strict  construction  upon  those  stipulations,  so  that 
counsel  will  now  be  advised;  and  VvC  will  demand  a 
strict  order  of  proof,  such  as  is  demanded  of  us,  in 
the  presentation  of  their  case,  so  that  they  won't  say 
they  are  surprised. 

MR.  WILLIAMS:  That  is  to  say,  the  defendant 
having  about  finished  its  case,  and  the  complainant 
being  about  to  commence  its  rebuttal  testimony,  de- 
fendant now  announces  that  every  stipulation  of  rec- 
ord is  to  receive  a  strict  construction,  notwithstand- 
ing the  fact  that  a  great  mass  of  evidence  has  been  let 
rn  without  that.     I  do  not  accept  that. 

THE  COURT:  No,  no;  the  court  understands,  and 
whenever  you  have  any  evidence  to  offer  you  can  bring 
it  up  before  the  court  in  connection  with  these  stip- 
ulations, and  the  court  will  read  the  stipulations.     I 
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have  been   very   liberal   with   the   plaintiff,   but    these 
last  experimenls  arc  clearly  outside  the  stipulation. 

MR.  KREMER:  What  we  desire  to  avoid,  if  your 
honor  please — I  don't  want  the  court  to  misunder- 
stand— any  stipulation  we  have  made  we  will  abide  by, 
but  that  we  want  to  make  an  offer  of  proof  and  we 
can  not  do  that  vx^thout  the  presence  of  the  witnesses. 

I  can't  make  an  offer  of  proof  by  somebody  who  is 
not  on  the  stand,  and  we  are  going  to  have  the  wit- 
nesses here  present  upon  the  stand  in  order  that  we 
might  make  a  legal  offer.  Well,  I  am  not  addressing 
myself  to  the  ruling  of  the  court;  the  court  has  ruled 
and  I  don't  care  to  comment  or  discuss  that  at  all ; 
that  is  past;  but  as  a  result  of  that  obj^ion,  this  con- 
dition is  made  necessary  by  reason  of  that  objection, 
demanding  the  strict  letter  of  proof.  There  is  noth- 
ing that  we  can  do  under  those  conditions,  except  to 
meet  the  demand,  as  your  honor  will  readily  under- 
stand. 

MR.  GARRISON:     I  am  not  demanding  anything. 

MR.  KREMER:  You  demand  evidence  as  to  as- 
says which  is  the  same  as  demanding  the  evidence  of 
the  men  who  held  the  samples. 

MR.  WILLIAMS:  We  draw  a  distinction  between 
assays  of  regular  operations  of  the  mill  and  experi- 
ments. 

MR.  KREMER:    I  think  we  understand  each  other. 

MR.  SCOTT:  I  want  to  know  if  this  is  an  ob- 
jection because  this  is  an  experimental  operation,  as 
distinguished  from  the  regular  mill  operation.     I  don't 
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think  the  court  based  its  ruHng  on  any  such  objection 
as  that.  I  think  the  court  based  its  ruling  on  a  ques- 
tion of  evidence,  and  not  upon  this  vague  objection 
that  this  was  an  operation  out  of  the  usual  run  of  the 
mill  operations;  if  that  is  the  objection  that  counsel 
made  or  that  the  ruling  was  upon,  I  think  they  should 
say  so  here  and  now,  so  that  the  court  should  rule  up- 
on that  objection,  which  I  do  not  conceive  the  court 
has  ruled  upon  at  all,  except  in  certain  instances 
where  similar  objections  were  made — not  identical — 
the  court  has  overruled  them. 

THE  COURT:  Have  you  heretofore  offered  ex- 
periments like  these? 

.  MR.  SCOTT:  Obviously  wt  have  had  experiments 
by  Mr.  Conrads  as  I  remember  at  the  Magna  plant, 
Mr.  Thomas  Janney  at  the  Arthur  plant,  in  which  they 
used  amounts  of  oil  far  out  of  th*e  ordinary,  up  to  100 
pounds  per  ton  and  there  has  been  a  general  objection, 
it  seems  to  me,  on  all  of  this  testimony  on  the  ground 
that  we  v/ere  estopped  from  trying  the  case  at  all. 

THE  COURT:  Under  stipulation  as  to  regular  op- 
erations, I  think. 

MR.  SCOTT:  But  these  were  not  regular  opera- 
tions in  the  sense  that  counsel  has  stated  the  matter 
this^  morning,  that  this  is  not  a  regular  operation,  hav- 
ing this  large  amount  of  oil  as  the  court  so  held. 

THE  COURT:  That  is  what  I  say,  this  one,  but 
the  othersperhaps  went  in  under  this  latter. 

MR.  SCOTT:  What  I  want  to  get  is  whether  the 
objection  he  now  is  making  is  upon  the  ground  that  this 
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is  an  experimental    and   not    a    regular   operation   or 
whether  that  operation  is  limited  to  the  proof. 

THE  COURT:  The  court  has  ruled  on  the  propo- 
sition, simply  it  is  one  of  hearsay.  I  have  not  ruled 
that  these  experiments  were  not  admissible,  but  I  have 
pointed  out  to  you  all  along  throughout  the  record  that 
they  may  be  entitled  to  very  little  weight.  I  cannot 
sit  here  and  w^ait  while  you  try  and  experiment  below 
Salt  Lake,  and  then  for  them  to  go  down  and  check 
that  up  and  see  if  they  can  verify  it  or  anything  of  that 
sort.  I  do  not  think  they  ought  to  be  put  to  that  trou- 
ble, or  that  the  court  ought  to  sit  here  and  wait  for 
them.  You  have  the  utmost  freedom  with  all  of  your 
experiments  in  court,  as  far  as  that  goes. 

MR.  SCOTT:  The  offer  was  simply  to  check  up  the 
experiment.  Counsel  has  ruled  upon  this  question,  as 
it  has  very  properly  upon  the  question  of  evidence  pro- 
duced, that  the  proof  must  be  more  complete.  Counsel 
still  say  that  that  is  not  their  objection,  but  they  do  say 
what  their  objection  is,  and  give  the  court  an  opportu- 
nity to  rule  on  it,  or  give  us  an  opportunity  to  meet  it. 

THE  COURT:  They  too  have  objected  that  these 
experiments  under  present  day  conditions  are  inad- 
missible, and  L  think  the  court  has  rather  persistently 
ruled  against  them.  I  believe  if  there  are  other  experi- 
ments taken  away  from  Butte  in  evidence — I  don't  be- 
lieve they  were  specially  objected  to  upon  that  ground. 
Of  course  they  may  have  been. 

MR.  SCOTT:  I  think  with  this  understanding  that 
we  will  proceed.  I  don't  recollect  whether  Mr.  Engle- 
man  completed  everything  you  Vv^anted  of  him. 
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MR.  WILLIAMS:  Mr.  Engleman  put  in  evidence 
a  statement  which  filled  certain  gaps  in  his  statement 
and  the  only  question  I  would  present  to  him  appears  on 
the  face  of  it.    You  may  go  on  with  the  next  witness. 


DR.   SAMUEL  P.   SADTLER,  Recalled,  testified  as 
follows : 

DIRECT  EXAMINATION 
BY  MR.  SCOTT: 

O.  164.  I  think  when  you  were  on  the  stand  before 
you  referred  to  a  certain  work  describing  what  was 
called  the  cataract  machine,  and  counsel  for  the  plaintiff 
asked  that  you  supply  an  additional  page  of  that  work. 
Is  this  the  additional  page  which  was  called  for? 

A.  I  have  here  a  number  of  copies  of  the  page 
just  preceding  the  page  containing  the  illustration,  and 
that  w^as  desired  because  the  description  of  the  experi- 
ment, or  rather  the  description  of  the  form  of  appara- 
tus began  on  that  preceding  page  so  that  with  the 
page  already  offered  and  this  page  we  have  the  com- 
plete story  of  this  apparatus. 

Q.  165.  I  wish  you  would  state  the  title  of  the  book 
from  which  this  exhibit  which  was  admitted  as  exhibit 
50  was  taken.  Just  state  the  name  of  it  and  when  and 
where  published  and  the  title? 

A.  The  book  is  entitled  "The  drying  oils,  their 
properties,  compositions  and  changes,  a  hand  book  for 
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lacqncr,  varnish  and  color  manufacturers,  and  so  forth, 
by  Louis  Edgar  Andes."  Published  in  Germany, 
Braunschweig,   in    18S2. 

O.  166.  In  your  previous  testimony,  doctor,  when 
you  translated  the  pertinent  part  of  this  extra  page 
— the  complete  translation  with  the  part  that  is  on  this 
page  and  the  other  part /pn  the  other  page  v/ith  the 
illustration,  was  transmlJS3^  and  entered  into  the 
record. 

MR.  SCOTT:  Now,  if  counsel  can  consent  we  will 
have  this  added  to  the  exhibit  without  the  formality 
of  oTering  and  further  complicating  the  number  of 
exhibits. 

MR.    WILLIAMS:      This    is    consented    to. 

O.  167.  MR.  SCOTT:  I  think  when  you  were  on 
the  stand  before  you  referred  to  several  mechanisms 
described  and  illu'^trated  in  Ure's  Dictionary  of  Arts, 
manufactures  and  mines,  published  in  1860? 

A.     Yes,   sir. 

Q.  168.  I  hand  you  photographic  prints  and  ask 
you  if  those  are  photographs  of  the  pages  of  that  work 
that  you  refer  to? 

A.  I  have  had  photographed  the  title  page  and 
pages  331,  332,  335,  356,  and  357,  containing  illustra- 
tions and  descriptions  of  several  forms  of  spitzkastens, 
and  one  form  of  agitating  apparatus,  involving  aera- 
tion, when  rapidly  used,  and  these  are  photographs  of 
these  pages  which  were  referred  to  in  my  previous 
testimony. 

MR.  SCOTT:     I  ofifer  the  photographic  copies  from 
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Ure's  Dictionary,  referred  to  by  the  witness,  and  ask 
counsrel  if  it  will  be  stipulated  that  these  are  copies  of 
the  pages  referred  to? 

MR.  WILLIAMS:  It  is  so  stipulated,  subject  to 
possible  correction  on  further  examination,  but  I  guess 
not  any. 

Pages    admitted     in    evidence     and     marked 
DEFENDANT'S  EXHIBIT  215. 

Q.  169.  MR.  SCOTT:  Were  you  present  in  court. 
Dr.  Sadtler,  when  Mr.  Dosenbach  performed  two  ex- 
periments illustrative  of  the  Everson  patent,  one  in  the 
Fryer  Hill  machine  and  one  in  the  cataract  machine? 

A.     I  was. 

Q.  170.  I  am  assuming  that  you  will  be  unable  to 
remember  all  of  the  facts  and  details  and  I  will  refer 
you  to  the  description  of  the  detajils  as  given  by  him 
in  the  typewritten  transcript  and  ask  you  to  compare 
what  he  did  with  what  is  described  in  the  Everson  pat- 
ent.    (Page  1212  of  the  statement  of  facts.) 

A.  This  was  an  ore  which  was  crushed  to  40  mesh, 
as  stated  here  and  a  portion  of  this  ore  having  been 
taken  and  another  portion  given  to  representatives  of 
the  plaintiff.  51  gms.  of  oil  were  taken,  these  51 
gms.  of  oil,  taking  into  account  the  specific  gravity  of 
the  oil,  figures  out  exactly  17  per  cent  of  oil  relative 
to  the  ore,  which  was  the  proportion  cited  by  Everson 
in  her  description  of  the  operation  using  paraffin  oil. 
In  that  particular  case  an  oil  of  a  certain  gravity  was 
taken  and  a  calculation  readilv  allowed'  the  ascertain- 


I 
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ing  of  the  relative  weight  of  that  oil  per  unit  of  ore. 
Therefore,  it  was  17  per  cent.  1250  c.c.  of  water  hav- 
ing a  temperature  of  42°  C.  were  used.  2.4  c.c.  of 
sulphuric  acid  added  to  50  c.c.  of  hot  water  were  added 
after  the  machine  was  started.  The  rotation  was  be- 
tween 1400  and  1500  revolutions  per  minute,  as  ex- 
perimentally tested.  A  f  ter  rotating  the  revolving 
blades  there  was  obtained  a  mineral  froth  of  the  cop- 
per sulphide  mineral  and  air  bubbles,  and  this  amount- 
ed to  something  over  an  inch  in  thickness,  from  an 
inch  to  an  inch  and  a  quarter.  The  difference  in  ap- 
pearance between  this  froth,  in  color,  and  the  tailings 
was  quite  noticeable.  That  having  been  done, .  the 
Fryer  Hill  publication  was  followed  still  farther  in 
that  the  semicircular  doors  which  previously  had  been 
hanging  down  during  the  time  of  the  rotation,  acting 
thereby  as  baffles  during  the  rotation  and  assisting  in 
the  entraining  of  air,  these  semicircular  doors  were 
raised  so  that  they  came  up  just  under  the  layer  of  the 
floating  froth.  I  examined  them  at  the  time  and 
noticed  the  position  of  the  doors  and  they  were  in  po- 
sition after  being  raised  and  the  froth  collected  upon 
them.  Then  by  lowering  the  jar  with  its  contents,  that 
is  the  liquid  under  the  froth,  it  was  possible  to  hang 
or  to  leave  these  doors  supporting  the  froth  and  sep- 
arated in  that  way  from  the  other  portions  of  the 
liquid.  In  the  Fryer  Hill  publication  we  have  the  de- 
scription of  these  parts  of  the  drawing  and  it  states 
that  the  water  will  drain  through  the  fine  openings  in 
these  semi-circular  doors  leaving  the  floating  mineral 
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upon  them.  Samples  were  taken  of  that  concentrate 
by  washing  the  material  off  of  these  supporting  doors, 
after  having  removed  the  other  portion  of  the  liquid 
belov/.  I  consider  that  this  was  a  carrying  out  of  the 
Everson  process  in  principle.  I  consider  it  was  a  very 
careful  following  of  the  Fryer  Hill  description  also  in 
which  a  form  of  apparatus  was  described  which  had 
been  utilized  for  the  illustration  of  the  Everson  proc- 
ess. 

O.  171.  Referring  to  the  Everson  patent  and  par- 
ticularly to  the  procedure  as  defined  in  the  paragraph 
beginning  at  line  93,  page  2  of  the  patent,  page  698  of 
the  Hyde  record,  I  would  ask  3^ou  what,  if  any,  direc- 
tions you  have  for  such  agitation  of  the  mass  of  pulp 
and  oil  as  took  place  in  the  Fryer  Flill  machine? 

A.  ''In  the  use  of  petroleum,  or  a  liquid  constituent 
thereof,  like  paraffin  oil,  the  condition  of  the  concen- 
trated mass  is  more  liquid  than  when  a  vegetable  or  an 
animal  oil  or  a  fatty  constituent  thereof  is  used,  and  a 
somevvhat  different  means  or  method  should  be  em- 
ployed for  removing  the  sand.  In  practice,  the  concen- 
trate, after  thorough  agitation  of  the  mass  and  detach- 
ment of  the  sand,  will  in  this  case  be  perfectly  removed 
by  means  of  a  constant  overflow  of  water,  from  a 
washing  out  vessel,  by  which  overflow  the  concen- 
trate vvill  be  floated  off."  We  have  there  of  course 
the  thorough  agitation  as  the  first  step,  the  detach- 
ment of  the  sand  is  the  second  step  and  the  removal  of 
the  concentrate  as  the  third  step.  This  is  all  illus- 
trated in  this  procedure  using  the  Fryer  Hill  form  of 
apparatus. 
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Q.  172.  Now,  doctor,  will  you  turn  for  a  minute  to 
the  patent  in  suit,  No.  835,120,  and  tell  us  what 
language  you  find  there  regarding  the  character  and 
degree  of  agitation. 

A.  In  the  patent  in  suit  we  have  the  statement  with 
regard  to  agitation  as  follows,  on  page  1,  beginning 
with  line  82:  **The  mixture  is  warmed  say  to  30°  or 
40""  C,  and  is  briskly  agitated  in  a  cone  mixer  or  the 
like  as  in  the  process  previously  cited,  for  about  two 
and  a  half  to  ten  minutes,  until  the  oleic  acid  has  been 
brought  into  efficient  contact  with  all  the  mineral  par- 
ticles in  the  pulp."  Then  we  have  a  description  of 
what  results  from  that  agitation. 

Q.  173.  What  was  that  process  previously  cited 
that  is  referred  to  in  the  passage  you  have  just  ((uoted? 

A.  I  assume  that  it  refers  to  the  Cattermole  proc- 
esses which  were  cited  in  the  earlier  parts  of  this  same 
patent. 

O.  174.  Can  3^ou  state  whether  any  especially  vio- 
lent agitation  was  a  characteristic  of  the  Cattermole 
proress. 

A,     It  was. 

O.  175.  Now;  did  you  see  the  second  experiment 
pei- formed  by  T^'^r.  Dosenbach  as  representing  the  pro- 
cedure of  the  Everson  patent  in  which  experiment  he 
used  what  was  called  the  cataract  machine  described  in 
the  German  book  by  Andes? 

A.    Yes,  I  also  witnes'^ed  that. 

O.  176.  I  will  refer  you  to  the  transcript  for  the  de- 
tails. 
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A.  Found  on  page  1217  of  the  transcript.  300  gms. 
erf  Utah  Copper  retreatment  classifier  overflow,  con- 
taining approximately  7.9  per  cent  copper,  5.36  per 
cent  iron  and  77  per  cent  insoluble,  was  taken  as  the 
ore.  To  this  ore  was  added  51  gms.  of  petroleum  dis- 
tillate. This  was  also  calculated  to  make  17  per  cent 
of  oil  reckoned  on  the  ore,  and  it  was  thereafter  mixed 
until  a  homogeneous  mass  was  formed.  This  mixture, 
following  the  Everson  process,  was  made  before  the 
thinning  out  of  the  pulp  with  water.  This  oiled  ore 
was  placed  into  the  cylinder  of  the  machine  and  1250 
c.c.  of  w^ater  added  at  a  temperature  of  40"^  C. '  The 
machine  was  then  started  up  and  2.4  c.  c.  sulphuric 
acid,  and  50  c.c.  of  hot  water  was  added,  and  the  agi- 
tation continued  for  a  period  of  two  and  one-half  min-  I 
utes.  Upon  stopping  agitation  a  mineral  froth  formed 
above  the  semi-circular  doors — that  "above  the  doors" 
was  not  necessary  there — being  about  one  and  one- 
eighth  inches  in  thickness.  After  allowing  the  gangue 
material  or  tailings  to  settle  to  the  bottom  of  the  cylin- 
der so  that  the  solution  was  comparatively  clear  be- 
tween the  froth  and  the  gangue — 

MR.  SCOTT:     You  are  reading  the  w-rong  descrip- 
tion. 

A.     I  read  the  description  that  followed  after  that. 

MR.   SCOTT:     The  ingredients  are  the  same  but 
the  apparatus  was  different.     I  will  find  it  for  you. 

MR.  WILLIAMS:     What  you  have  just  read  is  the 
alleged  Fryer  Hill  experiment. 

A.     The  semi-circular  doors  identifv  that. 
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MR.  SCOTT:     Page  1218  I  think  it  begins. 

A.  That  is  just  what  I  was  reading,  1218.  The  de- 
scription of  the  apparatus  begins  on  page  1220  and 
continues  on  page  1221.  The  oil  and  the  ore  were 
thoroughly  mixed  as  before.  And  the  description  of 
the  apparatus  in  detail  is  on  page  1223.  In  the  experi- 
ment just  completed  ^llowmg  out  the  Everson  patent 
in  the  so-called  CimormoTc  machine — that  is  1223 — ''I 
used  200  gms.  of  Utah  copper  retreatment  classifier 
overflow  containing  about  6.18  per  cent  copper,  6.69 
per  cent  iron,  and  76.2  per  cent  insoluble.  I  added  to 
this  200  gms.  of  ore,  34  gms.  of  Texas  petroleurii  dis- 
tillate and  thoroughly  mixed  the  two  to  form  a  homo- 
geneous mass."  That  34  gms.  is  again  17  per  cent  on 
the  ore  taken.  *T  thoroughly  mixed  the  two  to  form  a 
homogeneous  mass."  The  mixture  was  made  as  in  the 
other  case  before  thinning  out  wath  water.  ''Having 
placed  this  oiled  ore  into  the  machine,  I  added  1250 
c.c.  of  w'ater  at  a  temperature  of  30°  C.  I  next  started 
the  machine  and  directly  after  starting  the  agitator  I 
added  50  c.c.  of  hot  w^ater  containing  1.6  c.c.  of  con- 
centrated sulphuric  acid.  The  agitation  was  continued 
for  two  minutes  and  a  half  at  about  1720  revolutions 
per  minute.  The  result  upon  stopping  the  agitator  w^as 
that  a  very  highly  mineralized  froth  appeared  on  the 
surface  of  the  pulp."  The  sample  was  removed  and 
furnished  to  the  complainants  for  examination.  I  wit- 
nessed that  operation  and  noticed  the  appearance  of 
the  froth  at  the  time. 

Q.  177.  And  what  was  the  result  of  your  observa- 
tion of  the  froth  and  the  experiment  generally? 
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A.  It  was  a  very  dark,  mineralized  froth,  and  as 
stated  was  approximately  one  and  one-quarter  inches 
or  more  in  height,  being  rather  more  than  in  the  pre- 
ceding experiment  with  the  Fryer  Hill  apparatus. 

Q.  178.  With  the  exception  of  the  difference  in  the 
apparatus,  did  you  notice  any  other  differences  in  the 
procedure  and  in  the  ingredients  used  between  this 
cataract  machine  described  and  the  one  in  the  Fryer 
Hill  machine? 

A.  There  was  no  difference  in  the  principle.  There 
was  a  difference  in  the  amount  of  ore  that  was  used 
and  a  difference  in  the  amount  of  oil  used.  The  ratio 
was  precisely  17  per  cent  oil  to  the  amount  of  ore 
taken.  It  was  the  same  ore  in  the  two  cases  and  the 
agitation  had  the  same  effect,  in  the  cataract  machine 
as  it  had  in  the  other  form  of  apparatus/ in  the  entrain- 
ing of  air  and  the  result  of  that  in  turn  Avas  the  forma- 
tion and — formation  of  an  aerated  froth  which  was 
highly  mineralized,  which  it  showed  on  coming  to  rest. 

Q.  179.  Are  you  familiar,  doctor,  with  the  Froment 
Italian  and  British  patents? 

A.     I  have  read  them  carefully. 

O.  180.  Will  you  explain  the  process  set  forth,  es- 
pecially with  regard  to  the  Froment  Italian  patent. 

THE  COURT:     Any  difference. 

MR.  SCOTT:  Just  slight  difference  which  the  doc- 
tor will  refer  to. 

A.    The  Froment  Italian  patent  I  will  first  notice. 

Q.  181.  THE  COURT:  These  are  in  the  Hyde 
suit? 
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MR.  SCOTT:     This  is  the  Hyde  case,  yes. 

THE  COURT:     Proceed. 

A.  The  Froment  Italian  patent  has  as  its  title  in  the 
translation  which  I  give  it,  "A  Process  for  Enriching 
the  Sulphide  Ores  of  Copper,  Lead,  and  Blend  by 
gases  combined  with  fatty  bodies."  This  differs  very 
slightly  from  the  English  translation  which  was  sub- 
mitted in  the  Miami  record. 

Q.  182.     In  the  Hyde  record? 

A.  In  the  Hyde  record  also  previously.  I  think  the 
translation  I  gave  it  is  a  little  better  because  it  does 
not  say  "Sulphide  and  copper  ores"  in  the  original 
French,  but  it  says,  "The  Sulphide  Ores  of  Copper" 
because  the  word  '"sulphures"  there  is  used  as  an  ad- 
jective and  it  is  the  sulphide  ores  of  copper.  There- 
fore, I  prefer  the  translation  as  given:  "A  process 
for  enriching  the  sulphide  ores  of  copper,  lead  and 
blend  by  gases  combined  with  fatty  bodies."  There  is 
no  word  in  this  title,  the  original  French  of  the  Italian 
patent,  or  in  the  English  translation  which  was  given 
in  the  Hyde  record,  there  is  no  word  offered  of  its  be- 
ing a  modification  of  any  previously  known  oil  process 
of  ore  concentration.  That  does  not  appear  at  all  in 
the  Italian  patent.  I  will  refer  to  that  again.  Now, 
we  take  up  next  in  the  Italian  patent  the  phenomena. 
Mr.  Froment  says:  "The  following  phenomena  studied 
by  the  inventor  have  served  as  the  basis  of  the  patent, 
which  forms  the  subject  of  this  invention."  These 
phenomena  are  four  in  number  and  as  stated  I  would 
like  to  read  them  consecutively  so  that  we  can  consider 
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them  together:  "First,  wh*cn  the  natural  sulphides  re- 
duced to  fine  powder  are  moistened  by  a  fatty  sub- 
stance they  have  a  tendency  to  unite  in  spherules  and 
to  float  upon  the  surface  of  the  water. 

"2.  This  tendency  is  simply  retarded  by  the  specific 
w^eight,  and  opposed  by  the  gangue  which  imprisons 
the  moistened  sulphides  in  its  pulverulent  mass. 

"3.  If  a  gas  of  any  kind  is  generated  in  the  mass, 
the  bubles  of  this  gas  become  covered  with  an  envelope 
of  sulphides  and  thus  rise  readily  to  the  surface  of  the 
liquid  where  tliey  form  a  kind  of  metallic  magma. 

"4.  The  formation  of  these  metallic  spherules  is 
singularly  active  if  the  gas  is  in  a  nascent  state." 

Now,  these  are  the  four  phenomena  stated  together 
as  a  basis  of  the  Froment  invention.  This  represented 
his  invention  which  he  considered  to  have  been  orig- 
inal. It  seems  to  me  that  to  understand  Froment's 
discovery  these  phenomena  must  be  considered  as  con- 
nected and  not  analyzed  singly,  as  only  thus  can  we 
arrive  at  an  understanding  of  his  meaning — a  proper 
understanding  of  his  meaning.  For  instance,  the  ref- 
erence to  "spherules"  in  the  first  paragraph  cannot  be 
understood  until  after  we  have  read  the  third  para- 
graph when  this  very  expressive  term  becomes  under- 
stood. In  previous  discussion  of  this  matter  it  has 
been  attempted  at  times  to  give  two  entirely  different 
meanings  to  the  word  "spherules,"  contending  that  it 
meant  one  thing  in  one  paragraph  and  another  thing 
in  another  paragraph.  I  think  I  can  show  that  is  not 
a  proper  interpretation  of  Froment's  meaning.     The 
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mere  moistening  of  the  fine  powdered  ore  with  a  fatty 
substance  could  have  no  effect  to  produce  spherules 
that  would  float  on  the  surface  of  the  water  whether 
we  add  much  or  little  fatty  oil.  We  would  get  the 
pasty  mass  of  Hayncs  or  the  first  Everson  example, 
and  the  addition  of  water  to  this  while  allowing  for 
the  washing  out  of  the  gangue  would  not  cause  the 
production  of  spherules  that  would  float  upon  the  sur- 
face of  the  water.  If  there  was  an  occasional  little  ap- 
pearance of  oil  in  the  water  this  would  not  be  properly 
described  as  "spherules"  in  the  meaning  as  given  here. 
If,  however,  we  read  the  statement  of  the  third  para- 
graph and  remember  what  is  said  in  the  first  para- 
graph about  the  spherules  floating  upon  the  wtaer,  the 
phenomena  are  readily  intelligible.  The  generation  of 
gas  in  a  mixture  of  ore,  oil  and  water  under  the  con- 
ditions given,  and  immediately  after  in  his  example 
also  will  have  the  result  described  in  the  third  para- 
graph, namely:  'The  bubbles  of  this  gas  become  cov- 
ered with  an  envelope  of  sulphides  and  thus  rise  readily 
to  the  surface  of  the  liquid  v\/here  they  form  a  kind  of 
metallic  magma."  We  can  now  understand  the  fourth 
paragraph  immediately  "•  following:  "The  formation 
of  these  metallic  spherules  is  singularly  active  if  the 
gas  is  in  a  nascent  state."  If,  "spherules"  were  to  be 
taken  apart  and  considered  as  formed  under  the  condi- 
tions mentioned  simply  as  there  in  the  first  paragraph, 
we  couldn't  have  any  meaning  to  this  fourth  para- 
graph. The  meaning  of  the  fourth  paragraph  is  only 
possible  wlien  we  have  the  full  connection  with  several 
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phenomena,  the  mixing  of  the  sulphide  ore  with  the 
fatty  substance,  the  generation  of  the  gas  in  this  mass 
and  then  the  presence  of  water  so  that  we  shall  have 
a  licjuid  in  which  something  can  rise,  and  then  we  have 
stated  that  *'the  bubbles  of  gas,  covered  with  an  en- 
velope of  sulphides  rise  to  the  surface  of  the  liquid," 
where  they  form  a  kind  of  metallic  magma."  Now,  on 
the  top  of  the  next  page  in  this  Froment  Italian  patent 
we  have  still  more  light  thrown  upon  this  matter.  We 
have  this  statement: 

"Accordingly  the  rapidity  of  the  formation  of  the 
spherules  and  their  ascension  is  in  direct  ratio  to  the 
quantity  of  gas  produced  in  a  given  time." 

Q.  183.    Just  where  is  that,  doctor? 

A.  I. think  it  immediately  follows,  just  before  ex- 
ample 1. 

MR.  WILLIAMS:  The  latter  part  of  page  910  of 
the  Hyde  record. 

Just  before  example  1.  There  we  have  so  clearly 
expressed  the  condition  of  the  formation  of  the 
spherules  to  be  dependent  upon  the  generation  of  the 
gas  and  the  greater  or  less  rapidity  with  which  they 
will  rise  are  based  upon  that,  that  it  is  utterly  ridicul- 
ous to  talk  about  two  kinds  of  spherules  referred  to  by 
Froment.  The  spherules  referred  to  by  Froment  are 
only  a  development  after  gas  has  been  generated. 
Now,  we  come  to  the  third  paragraph,  especially  to 
this  phenomenon  again  of  the  magma.  What  is  it 
that  is  there  stated  to  form  a  kind  of  metallic  magma? 
The  answer  to  that  is:     the  bubbles  of  gas  covered 
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with  an  envelop  of  sulphides  which  rise  to  the  surface 
of  the  liquid.  These  bubbles  of  sulphide-coated  gas 
are  obviously  referred  to  in  the  fourth  paragraph, 
where  their  formation  when  the  gas  is  in  the  nascent 
state  is  spoken  of,  and  they  are  called  metallic  spher- 
ules, from  their  round  form  as  they  show  in  the  co- 
herent froth  or  magma.  This  clear  meaning  is,  how- 
ever, confirmed  in  the  illustrative  example  which  is 
given  immediately  following.  We  have  the  statement: 
"The  metallic  spherules,  pressed  one  against  the  other, 
will  become  grouped  in  a  magma,  ckarly  separated 
from  the  remainder  of  the  liquid." 

THE  WITNESS:  In  illustrating  the  example  we 
have  there  the  statement  ''the  metallic  spherules 
pressed  one  against  the  other,  will  become  grouped  in 
a  magma  clearly  separated  from  the  remainder  of  the 
li(iuid."  Now,  we  have  the  definition  of  magma  in 
Froment's  own  language,  "The  metallic  spherules, 
pressed  one  against  the  other,"  and  we  are  very  fa- 
miliar with  that  appearance  by  looking  at  these  min- 
eral-coated froths,  looking  down  at  them  from  on  top 
— "and  the  magma  clearly  separated  from  the  re- 
mainder of  the  liquid."  This  is  what  Froment  meant 
by  a  magma,  clearly  expressed  in  his  own  words  and 
defined  for  us,  no  matter  what  other  definitions  have 
been  found  for  the  term  in  metallurgical  usage  or  in 
smelting  practice. 

Of  course  it  is  entirely  possible  to  find  many  illus- 
trations of  magma,  and  the  word  magma  has  been 
used  in  a  great  many  connections  and  in  a  great  many 
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lines  of  practice,  but  we  are  tied  up  here  by  Froment's 
own  explanation  and  description  of  what  he  means. 
"^It  is  the  predecessor  of  the  fixed,  coherent,  armor- 
coated  froth  of  the  patent  in  suit.**'  It  looks  like  it, 
and  is  similarly  constituted,  and  is  produced  by  the 
same  steps,  namely  the  agitation  of  a  sulphide — con- 
taining ore  with  oil  and  sufficient  excess  ot  w-ater  to 
entrain  air,  and  thus  cause  the  formation  of  air  bub- 
bles which,  as  Froment  says  in  the  third  paragraph — I 
should  say  gas  bubbles,  because  it  must  be  made  broad- 
er than  air  bubbles — "gives  rise  to  the  formation  of 
gas  bubbles"  which  Froment  says  become  covered  with 
an  envelope  of  sulphides  and  rise  rapidly  to  the  sur- 
face of  the  liquid,  where  they  form  a  kind  of  me- 
tallic magma.  The  result  is  the  same  froth  whether 
we  take  it  as  a  number  of  "metallic  spherules  pressed 
one  against  the  other,"  using  what  he  has  called  or 
considered  as  grouped,  into  "a  magma  clearly  separ- 
ated from  the  remainder  of  the  liquid,"  or  whether  we 
talk  about  "coherent,  armor-coated  froth." 

Now,  these  are  my  conclusions,  reached  after  a  very 
careful  study  of  Froment's  language,  analyzing  every 
word  of  it  and  trying  at  the  same  time  to  bring  the 
several  parts  of  his  description  together,  and  they  also 
are  based  upon  my  observation  of  a  great  many  highly 
coated  froths  which  have  been  produced  in  numerous 
experiments  here,  and  I  would  like  particularly  to  call 
attention  to  this  description  of  Froment,  in  connection 
with  the  pictures  and  photographs  which  have  been  put 
in  evidence,  particularly  if  we  look  only  at  the  photo- 
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graph  in  which  the  picture  is  taken  looking  downward. 
The  appearance  of  the  armor-coated  froth  is  absolutely 
the  appearance  of  the  "metallic  spherules  pressed  close- 
ly together  and  forming  a  magma,"  as  described  by 
Froment. 

I  would  also  like  to  say  that  this  description  of 
Froment's,  of  his  mass  of  metallic  spherules  forming 
a  magma,  and  the  appearance  of  the  metallic-coated 
froths  as  seen  in  the  photograph,  exactly  illustrates  the 
definition  of  the  froth  which  was  given  in  this  testi- 
mony by  Professor  Bancroft.  Professor  Bancroft's 
definition  of  a  froth — and  it  is  of  record — was  as  fol- 
lows: "Froth  is  a  closely  packed  mass  of  bubbles  hav- 
ing a  honey-comb  or  cellular  structure,  the  walls  of  the 
cells  being  liquid  films,  and  the  individual  cells  con- 
taining air  or  other  gases."  That  is  broad  enough  to 
include  air  and  other  gases  or  mixtures.  And  then 
add  to  that  definition  of  a  froth  the  result  v/hich  en- 
sues v>hen  we  have  the  froth  generated  in  the  presence 
of  an  oil,  and  the  selective  action  whereby  the  mineral 
sulphides  concentrate  in  the  film  inclosing  the  'bubbles. 

Then  we  pass  from  the  froth,  as  a  broad  expression, 
to  the  .special  mineral-charged  froth  of  the  patent  in 
suit,  and  of  these  other  illustrations  which  we  have 
considered.  I  have  also  in  my  previous  testimony  re- 
ferred to  the  language  of  the  two  patents  of  1910, 
taken  out  by  Theodore  Jesse  Hoover  and  Minerals 
Separation  Limited  in  one  case,  and  by  Edward  H. 
Nutter  and  Minerals  Separation  in  another  case,  in 
which  they  cite^  the  English  patent  No.  12778  of  1902, 
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which  is  the  English  patent  of  Froment,  and  in  whiclj 
English  patent  these  descriptions  and  these  statements 
of  the  phenomena,  and  this  description  of  the  metallic 
spherules  and  of  the  magma,  is  exactly  the  same  as  it 
is  in  this  Italian  patent,  translated.  They  refer  to  the 
result  of  the  Froment  patent  as  showing  the  process 
of  carrying  oiled  particles  to  the  sur face, y. and  they 
bracket  this  British  Froment  patent  with  the  English 
patent  corresponding  to  the  United  States  patent  No. 
835120,  as  being  descriptions  of  well-known  flotation 
processes. 

I  had  another  reference  here,  but  I  can't  find  it. 

I  now  pass  to  the  features  of  the  Froment  process 
as  shown  in  the  example  which  immediately  follows 
the  statement  of  the  four  phenomena.  We  have,  fol- 
lowing that  statement  of  the  phenomena  an  example  of 
an  experiment  in  a  test  tube,  and  I  vv^ll  take  that  up. 

First,  the  components  of  his  mixture,  he  states  here 
are  ten  grams  of  sulphide  copper  ore  with  its  gangue, 
1  gram  of  limestone,  reduced  to  powder,  and  30  drops 
of  water,  and  a  few  drops  of  sulphuric  acid,  and  a 
thin  layer  of  ordinary  oil.  In  this  mixture  as  thus 
stated,  the  ten  grams  of  powdered  ore  furnish  us  the 
sulphide  particles  and  gangue  which  as  a  result  of  the 
process  are  to  be  separated.  The  one  gram  of  lime- 
stone is  to  react  with  the  sulphuric  acid  and  thus  to 
generate  carbonic  acid  gas,  which  furnishes  a  part  of 
the  bubble  by  the  gas,  which  is  the  basis  for  the  rising 
spherules  referred  to  in  the  last  paragraph  of  the  ex- 
ample.    The  30  grams  of  water  give  us  the  floating 
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pulp,  and  is  the  liquid  on  the  surface  of  which  the  me- 
tallic spherules  that  are  grouped  in  a  magma  clearly 
separated  from  the  remainder  of  the  liquid  are  sup- 
posed to  float,  and  the  few  drops  of  sulphuric  acid 
liberate  some  carbonic  acid  gas.  The  few  drops  of 
sulphuric,  acid — we  might  take  two  or  three — being 
insufficient  to  decompose  the  whole  of  the  one  gram 
of  limestone  contained. 

In  that  connection,  a  calculation  can  be  made  as  to 
how  much  of  the  limestone  would  be  decomposed  by 
the  few  drops  of  sulphuric  acid.  Dr.  Chandler  has 
stated  in  the  Hyde  record,  volume  2,  page  647,  that  1 
c.c.  of  sulphuric  acid  amounts  to  from  26  to  32  drops, 
and  other  experiments  have  been  carried  out  and  have 
given  •  the  statement  that  40  drops  constitute  1  c.c. 
Being  very  liberal  with  that,  and  taking  the  figure  of 
Dr.  Chandler,  we  can  readily  calculate  how  much  that 
2  drops  of  sulphuric  acid  will  furnish,  therefore,  in 
weight;  of  course,  knowing  the  weight  of  1  c.c.  of  sul- 
phuric acid — the  sulphuric  acid  referred  to  is  the 
strong  sulphuric  acid,  and  1  c.c.  of  that  weighs  1.84 
grams,  because  that  is  the  specific  gravity  of  strong 
sulphuric  acid,  ^rirl  1  p  |-  nf  thnt  vrn'^hn  1  81  rrnmn 
-bacaiLoC  llidl  h,  ihc  gpcciiic  gravil}/  uf  bliuiig  sulphuric 
aretd.  Therefore,  if  we  take  2  drops,  we  would  have 
perhaps  only  1/15  or  1/20  of  that  1.84  grams,  as  the 
active  sulphuric  acid  which  is  to  decompose  the  lime- 
stone. Now,  pursuing  the  calculation,  1  c.c.  of  sul- 
phuric acid,  weighing  1.84  grams,  in  decomposing 
limestone  will  produce  .8  of  a  gram  of  carbon  dioxide, 
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which  amounts  to  .4  of  a  litre.  Those  figures  can  be 
found  in  Dr.  Liebmann's  testimony — that  is,  the  calcu- 
lation may  be  found  in  Dr.  Liebmann's  testimony;  I 
can  not  give  you  the  page  for  the  moment,  but  I  will 
give  it  later.  Dr.  Liebmann  has  given  us  that  calcula- 
tion exactly,  that  1  c.c.  of  sulphuric  acid  produces  .8 
of  a  gram  of  carbon  dioxide,  amounting  to  .4  of  a 
litre.  Now,  2  drops  thereof,  the  1/15  or  1/20,  accord- 
ing as  we  regard  the  number  of  drops,  to  the  cubic  cen- 
timeter of  sulphuric  acid,  would  produce,  therefore, 
about  .04  of  a  gram  of  carbon  dioxide,  which  would 
be  .02  of  a  litre,  or  20  c.c.  of  carbon  dioxide,  which 
would  be  produced — and  I  will  be  liberal  with  that  and 
make  it  30  c.c.  of  carbon  dioxide  which  would  be  pro- 
duced by  using  2  drops  of  sulphuric  acid,  acting  upon 
1  gram  of  limestone  present  in  this  mixture  of  Fro- 
merit.  Therefore  we  get  a  partial  decomposition,  with 
a  possibility,  using  the  larger  figure,  of  30  c.c.  of  car- 
bonic acid  sras  liberated  in  this  test  tube  experiment, 
which  is  here  described  by  Froment. 

The  remaining  element  of  the  mixture  is  the  oil. 
The  words  used  by  Froment  are,  ''or  a  thin  layer  of 
ordinary  oil."  This  does  not  state  the  amount  by 
weight  or  micasure,  and  does  not  give  a  definite  de- 
scription of  the  kind  or  amount  of  oil,  but  we  can  make 
a  guess  at  how  much  he  meant  and  what  was  the  char- 
acter of  the  oil.  First,  what  did  Froment  mean  by  an 
ordinary  oil  ?  Fortunately,  he  tells  us  in  this  same 
Italian  patent  which  we  are  considering,  in  the  claim 
in  the  Italian  patent,  according  to  his  expression,  ''com- 
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bined  with  an  oily  fat  body,  and  not  with  with  an  oily 
body  derived  from  bitumens,  tar,  naptha,  etc."  This 
is  perfectly  clear  as  a  definition.  He  does  not  use 
petroleum  or  any  derivative  of  it,  or  any  residuum  of 
petroleum,  nor  tar  nor  any  residuum  or  residual  of 
tar.  What  he  did  use  was  a  so-called  fatty  oil,  or  it  is 
sometimes  called,  to  distinguish  it  from  the  essential 
oil  or  volatile  oil^,  a  fixed  oil.  However,  Froment 
goes  still  further  in  making  his  meaning  definite.  In 
the  original  French  used  in  the  Italian  paterit  he  says, 
"un  corps  gras  oleiiiant,"  which,  literally  translated, 
would  be  a  fatty  body  of  the  oleifine  type.  What  this 
means  is  known  to  every  chemist.  The  term  olefine 
is  taken  from  the  well-known  olefiant  gas,  (or  oil- 
forming  gas),  known  also  to  chemists  as  ethylene  gas. 
The  name  olefine,  or  as  it  is  in  French,  "olefiant,"  is 
now  applied  to  all  the  derivatives  of  this  olefiant  gas, 
and  in  this  series  we  have  for  example  the  fatty  body 
olein,  and  the  free  fatty  acid,  oleic  acid,  obtained  from 
the  decomposition  of  olein.  On  the  other  hand  we 
have  stearin,  and  a  fatty  acid,  stearic  acid  derived  from 
it  which  do  not  belong  to  this  olefine  series. 

Now,  of  this  class  of  oils  we  have  a  typical  exam- 
ple in  the  vegetable  kingdom  of  an  olein,  viz.,  olive  oil. 
This  exactly  fills  this  description  of  a  fatty  body  of  the 
olein  type,  and  at  the  same  time  it  is  the  ordinary  oil 
of  Italy,  in  daily  use  as  food,  and  sometimes  as  an 
illuminant.  I  am  satisfied  that  in  view  of  the  limita- 
tions imposed  in  the  claims  of  this  patent,  that  wher- 
ever in  the  Italian  patent  ordinary  oil  is  referred  to  he 
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meant  olive  oil.  It  certainly  could  not  mean  petroleum 
residuum,  as  that  is  absolutely  excluded  by  the  word- 
ing- of  the  patent  claim. 

I  want  to  go  still  further  on  that  exclusion  of  pe- 
troleum. If  you  take  the  original  French  of  the  claim, 
he  has  three  words,  ("Bitumes,  goudron,  napthe,  etc.)" 
and  which  have  been  translated,  bitumen,  tar  and 
naphtha.  It  is  in  regard  to  the  last  that  I  want  to  say 
a  word.  The  word  naphtha  is  generally  applied  now 
to  a  fraction  of  petroleum,  but  in  the  past  it  was  not  so 
applied  either  in  this  country  or  abroad.  When  the 
oil  development  first  began  in  Western  Pennsylvania 
in  1859,  the  oil  occurrences  were  always  referred  to  as 
naptha  springs,  and  the  crude  product  was  referred  to 
as  naptha.  That  is  not,  at  the  present  time  observed  as 
a  designation  in  the  English  language,  and  to  illustrate 
that,  I  will  read  from  Bacon's  "American  Petroleum 
Industry,"  which  is  a  new  and  very  complete  book  just 
published,  and  in  the  rear  of  this  book  we  have  a  glos- 
sary of  terms  with  the  meanings,  and  I  take  the  v/ord 
naphtha,  and  I  find  as  follows,  in  regard  to  it:  "This 
term,  which  v/as  formerly  applied  to  any  fluid,  and 
volatile,  variety  of  bitumen,  is  now  generally  applied 
merely  to  those  petroleum  fractions  which  boil  below 
280°  F."  That  is,  in  American  usage,  it  is  no  longer 
applied  to  a  crude  oil,  but  is  applied  specifically  now 
to  this  light  fraction ;  but  in  the  foreign  usage  it  is 
still  applied  to  crude  petroleum,  and  I  have  here  a 
French  technological  dictionary,  the  title  of  which  is 
"Tolhausen    Dictionaire    Technologique."      This    is    a 
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splendid  work,  which  I  have  known  for  years,  and  in 
this  volume  we  have  the  French  word  first,  and  then 
the  German  and  then  the  English,  and  if  I  turn  to  the 
word  *'naphthe,"  which  is  found  in  the  French  patent, 
we  find  as  a  synonym  for  that,  *'huile  de  Petrole,"  or 
petroleum  oil,  or  simply  petrole.  Then,  as  the  German 
equivalent  of  the  word  napthe,  "erd-oel,  Stein  oel,"  and 
as  the  English  equivalent,  naphtha,  rock-oil,  petroleum. 

I  really  believe,  therefore,  that  we  are  perfectly  jus- 
tified in  translating  Froment's  French  language  in  an 
accurate  way,  and  if  we  translate  it  in  an  accurate  way 
we  will  see  that  that  portion  of  the  sentence  inclosed 
in  the  brackets  absolutely  shows  that,  not  only  bitumens 
of  all  kinds,  tar  of  all  kinds,  but  also  petroleums  are 
named;  and  if  we  take  with  that  the  other  showing  in 
the  claim  of  the  patent,  that  he  particularly  prescribed 
a  fatty  body  of  olefine  type,  I  think  Froment  has  limit- 
ed the  kind  of  oil  very  distinctly  for  our  benefit. 

Now,  we  come  to  the  quantity  of  oil.  As  before 
said  the  expression  "a  thin  layer  of  oil"  is  not  very 
definite.  Dr.  Liebmann,  in  the  Miami  case,  in  testify- 
ing stated  that  using  olive  oil,  he  found  the  amount 
necessary  for  a  thin  layer  amounted  to  12.5  to  15%, 
reckoned  on  the  weight  of  the  ore.  If  we  take  ID 
grams,  this  would  amount  to  1.25  grams,  or  1.5  grams 
respectively,  of  oil. 

There  is  other  testimony  on  this  matter,  however,  in 
the  Hyde  record,  volume  2,  page  308,  where  William 
Henry  Ballantyne,  who  testified,  said  as  follows:  "I 
frequently  tried  the  Froment  process  in  a  test  tube, 
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and  I  found  that  a  thin  layer  of  oil  amounts  to  not  less 
than  about  5%  of  the  weight  of  the  ore."  I  made  a 
number  of  tests  of  my  own  to  get  a  thin  layer  of  oil, 
using  olive  oil,  and  I  found  that,  according  to  the  tem- 
perature of  the  water  mixture,  I  was  able  to  get  a  layer 
of  oil  which  not  only  was  relatively  a  distinct  layer — 
more  than  a  thin  layer,  looked  at  from  the  side — but  I 
took  it  that  the  point  which  ought  to  decide  the  matter 
as  to  a  layer  of  oil  was  looking  at  it  from  above,  in  re- 
gard to  touching  the  circumference  of  the  glass  or  test 
tube,  and  getting  a  layer  of  oil  which  completely 
touched  the  glass  all  around  the  edge,  I  was  able  to  get 
a  layer  with  a  little  less  than  1  c.c.  of  olive  oil  when  I 
used  the  lowest  temperature,  which  was  25°  C,  and 
when  I  used  a  temperature  of  about  40°  C,  which  is 
not  very  warm,  I  found  that  about  .3  of  a  c.c.  of  olive 
oil  completely  touched  the  sides  of  the  glass  test  tube, 
and  therefore  made  a  layer  of  oil  which  was  a  complete 
iayer  covering  the  whole  of  the  water  underneath. 
Therefore  I  assume  that  1  c.c.  of  olive  oil  would  be 
quite  sufficient,  even  with  a  lower  temperature,  to  an- 
swer the  description  of  Froment  as  to  the  amount  nec- 
essary to  be  used  to  form  a  thin  layer  of  oil.  Now, 
with  the  specific  gravity  of  olive  oil,  which  is  about 
.A9,  that  would  give  us  9%,  reckoned  on  the  weight 
of  the  ore;  so  I  would  be  satisfied  to  call  it  9%,  which 
is  rather  less  than  was  stated  by  Dr.  Liebmann,  and  is 
rather  more  than  was  stated  by  Mr.  Ballantyne,  and 
9%  is  quite  sufficient  to  illustrate  the  experiment  with. 
We  go  now  to  the  consideration  of  the  steps  of  agi- 
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tation.  This  is  referred  to  in  the  Froment  Italian 
patent  in  the  test  tube  example  and  says  ''and  the  mix- 
ture then  agitated  for  a  second."  The  English  patent, 
referring  to  the  step,  says  "then  agitated  for  a  brief 
space." 

Under  these  circumstances  we  may  assume  that  the 
"second"  is  not  to  be  measured  to  the  minute  fraction, 
but  is  an  approximate  measure  for  a  brief  agitation.  I 
take  it  that  the  words  "agitation  for  a  second"  is  a 
figure  of  speech,  meaning  a  very  brief  agitation. 

As  the  experiment  given  by  Froment  in  his  example 
is  carried  out  in  a  test  tube,  the  agitation  is  most  readi- 
ly effective  by  closing  the  test  tube  containing  the  mix- 
ture with  the  thumb  and  shaking  it  momentarily,  ap- 
proximately a  second  or  two.     Now,  the  results. 

The  result  of  this  agitation  I  find  as  it  is  stated  to 
be,  that  the  copper  pyrite,  that  is,  the  metallic  mineral, 
will  instantly  rise  to  the  top  of  the  liquid.  That  is  the 
expression  "will  instantly  rise  to  the  top  of  the  liquid." 

Now,  the  appearance  of  this  mineral  which  thus  rises 
through  the  liquid  to  the  top  is  then  stated.  It  is  not 
sufficient  fomus  to  understand  that  the  copper  pyrite 
rises  to  the  top  of  the  liquid;  its  appearance,  and  con- 
ditions by  which  it  exists  at  the  top  of  the  liquid  are 
clearly  stated.  "The  metallic  spherules,  pressed 
against  one  another,  w^ill  become  grouped  in  a  magma, 
clearly  separated  from  the  remainder  of  the  liquid/' 
and  then  of  course  the  production  of  the  gaseous  froth, 
as  a  result  of  agitation.  This  froth,  the  gaseous  froth 
produced,  is  unquestionably  produced   directly  by   the 
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agitation;  the  agitation  is  the  direct  cause  of  its  pro-'; 
duction. 

A  further  statement  of  the  result  which  follows  im-l 

:i 

mediately  after  is,  that  the  small  quantity  of  gangue, : 
mechanically  entrapped,  gradually  falls  from  the  sul- 1 
phides  and  the  sulphides  remain  in  a  state  of  almost: 
complete  purity.     Such  is  the  principle.  ' 

Now,  we  have  in  this  section,  which  gives  an  exam- i 
pie  of  the  working  of  the  test  tube  experiment,  a  cau-j 
tion  to  the  inexperienced  in  chemical  manipulation;! 
Froment  says,  "if  the  limestone  is  in  excess,  or  readily 
attackable,  the  rapidity  of  the  separation  is  so  great! 
that  the  copper  pyrite  is  forcibly  ejected  from  the  ves-! 
sel.  Therefore,  a  correct  proportion  has  to  be  given  i 
for  a  given  ore  and  a  given  limestone."  Now,  it  seems  I 
to  me  that  that,  taken  together  with  the  mention  of  the 
proportions  and  of  the  amounts  of  the  different  in-! 
gredients,  is  all  that  is  necessary  to  enable  one  to  en-1 
tirely  avoid  a  good  deal  of  what  looks  to  be  to  be  sim-j 
ply  illustrative  of  inexperienced  manipulation. 

That  a  test  tube  should  be  shaken  and  the  whole  of 
the  contents  thrown  violently  out  and  ovftr  against  the 
wall  is  not  a  necessary  result  if  we  pay  attention  to 
what  Froment  has  stated.  It  might  happen  occasion- 
ally, but  I  am  satisfied  that,  if  we  take  the  statements 
made  here,  the  decomposition  of  the  limestone  is  going 
to  be  such  as  to  instantly  throw  out  the  contents  of . 
the  test  tube. 

In   some  of   the  previous  experiments   that   I  have 
read  in  connection  with  the  testimony  in  this  action, 
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illustrating  Froment,  the  amount  of  acid  was  distinct- 
ly taken  fully  equal  to  the  amount  of  limestone.  Fro- 
ment does  not  indicate  what  that  would  do,  or  that  we 
should  take  1  gram  of  limestone  and  1  gram  of  sul- 
phuric acid.  If  he  had  meant  to  say  so,  he  would  have 
said  so,  and  therefore,  if  we  take  his  language  and 
make  our  translation  accurate,  we  can  see  what  the 
minimum  decomposition  of  the  limestone  would  be, 
which  limestone  is  here  10%  of  the  ore.  That  amount 
is  absolutely  unnecessary,  and  it  is  not  contemplated 
except  as  an  accident,  and  as  to  the  accident,  of  course, 
he  has  given  a  caution. 

There  is  one  other  statement  that  we  need  to  notice 
before  going  on  to  the  claims  of  the  patent ;  in  connec- 
tion with  example  No.  2  of  Froment's  Italian  patent, 
which  comes  just  before  the  claim.  The  statement  is 
as  follows:  "There  are  several  distinct  but  connected 
operations  in  the  practical  working  of  the  process;  the 
formation  of  the  spherules  and  their  separation  from 
the  gangue,  then  separation  of  the  concentrate  and  the 
oil,  and  recovery  of  this  latter  for  a  re-entrance  into 
the  circuit  of  opei"ations.  The  products  of  the  concen- 
tration form  oil  cakes."  The  English  patent  simply 
says,  "form  cakes."  I  simply  conclude  that  Froment 
at  the  time  thought  that  there  would  be  a  possibility  of 
his  pressing  his  concentrate  and  recovering  the  oil. 
That  is  another  matter,  however,  and  I  have  not  taken 
that  up,  because  it  docs  not  illustrate  the  principle  of 
the  froth  formation;  the  froth  formation  is  entirely  ir- 
respective of  whether  he  recovered  the  oil  or  did  not 
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recover  the  oil,  and  therefore  I  leave  that  for  what  it 
is  worth. 

The  first  of  these  operations,  the  formation  of  the 
spherules  or  gas-bubbles  coated  with  a  film  of  oil  car- 
rying metallic  sulphides,  and  their  separation  from  the 
gangue  by  reason  of  their  rising  to  the  surface  of  the 
liquid,  where  they  form  a  dense  metal-coated  froth  or 
magma,  as  Froment  has  called  it,  has  been  discussed 
already. 

The  other  two  relate  to  the  concentrates  already  ex- 
isting apart  in  the  froth  on  the  surface  of  the  liquid. 
How  these  two  latter  steps  are  carried  out  he  does  not 
state  here,  and  for  light  on  this  subject  or  his  later  de- 
velopment we  have  to  turn  to  the  Froment  description, 
a  document  which  was  not  published,  and  is  not  essen- 
tial to  the  understanding  of  the  principle. 

I  now  come  to  the  claim  of  the  patent.  I  have  al- 
ready referred  to  it  somewhat  in  speaking  of  the  na- 
ture of  the  oil.  However,  as  it  is  short,  it  will  be  well 
to  give  it  in  full. 

"I  therefore  claim,  as  being  my  exclusive  and  entire 
property,  a  process  consisting  in  enriching  sulphide  and 
other  ores,  graphiteous  ores  and  their  derivatives,  sul- 
phide earths,  or  others,  by  means  of  gases,  whichever 
they  may  be,  combined  with  a  fatty  body  of  the  ole^fine 
type,  and  not  with  an  oily  body  derived  from  bitumens, 
tar,  petroleum,  etc.,  and  whatever  may  be  the  apparatus 
in  which  the  process  could  be  applied." 

Before  commenting  upon  this  claim,  which  is  very 
broad,  let  us  compare  it  with  the  claim  of  the  corre- 
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spending  English  Froment  patent,  No.  12778,  of  1902. 
The  wording  there  is  as  follows,  found  in  the  Hyde 
record,  page  787. 

"The  herein  described  process  for  the  concentration 
of  metalliferous  ores  and  earths,  which  consists  in  com- 
mingling the  finely  powdered  ore  or  earth  with  water, 
and  adding  a  suitable  oil,  and  then  liberating  a  gas  in 
the  mixture,  substantially  as  described  and  for  the  pur- 
pose specified." 

This  is  condensed,  but  it  is  condensed  at  the  expense 
of  clearness- of  statement,  and  involves  the  omission  of 
.the  invention,  viz.,  the  defining  of  the  kind  of  oil  to  be 
used.  In  several  points,  also,  I  consider  that  the  word- 
ing of  the  English  patent  claim  is  less  explicit;  there 
is,  in  addition  to  this  matter  of  the  character  of  the 
oil — for  instance,  the  Italian  claim  is  for  a  process  to 
enrich  sulphide  and  other  ores,  graphiteous  ores  and, 
their  derivatives,  sulphide  earths,  or  others."  While 
the  English  claim  is  for  a  process  "for  the  concentra- 
tion of  metalliferous  ores  and  earths,"  without  qualifi- 
cation. It  is  broader,  obviously,  but  it  is  less  inform- 
ing and  less  definite. 

(Recess.)  ; 

THE  WITNESS:  I  was  speaking  of  the  points  of 
difference  between  the  claim  of  the  English  patent  and 
the  Italian  Froment  patent.  I  stated  that  the  English 
patent  claim  was  distinctly  less  explicit  in  several  re- 
spects. This  view  is  not  solely  my  own,  but  is  shared 
by  Dr.  Liebmann,  one  of  the  experts  who  testified  on, 
one  of  the  former  trials  in  connection  with  this  process 
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in  Patent  835120,  and  I  find  in  the  Hyde  record,  Vol- 
ume 2,  page  460,  Dr.  Liebmann's  expression  about  this 
same  thing  as  follows:  "The  Italian  specification  pre- 
cedes the  English  one  by  a  short  time,  and  the  English 
IS  clearly  a  translation  of  the  Italian  document,  with 
such  slight  alterations  as  a  translator  who  is  a  British 
patent  agent  would  make.  There  are  some  mistakes  in 
the  British  document,  which  cloud  the  true  meaning  of 
the  original,  to  which  I  shall  refer  later."  Dr.  Lieb- 
mann  pointed  out  also,  as  I  have  done,  some  distinct 
points  of  difference.  In  my  mind  the  most  important 
point  of  difference  by  far  is  the  absolute  silence  in  the 
claim  of  the  English  patent  as  to  the  character  of  the 
oil  which  Froment  desired  to  use.  The  term  ''suitable 
qH"  is  utterly  inadequate  in  view  of  what  appears  in 
the  Italian  patent,  in  which  Froment  quite  distinctly 
and  specifically  limited  the  kind  of  oil  which  he  had 
desired  to  use. 

On  the  other  hand,  the  English  claim  indicates  the 
general  method  of  the  operation  described  better  than 
the  Italian  claim.  The  English  claim,  for  instance, 
says:  *Tt  consists  in  mixing  the  finely  powdered  ore 
or  earth  with  water,  adding  a  suitable  oil,  and  then 
liberating  a  gas  in  the  mixture,  substantially  as  de- 
scribed and  for  the  purpose  specified,"  while  the 
Italian  claim  does  not  give  these  steps,  but  merely 
claims  "by  the  means  of  gases,  whichever  they  may  be, 
combined,  with  an  oily  body  of  olefiant  type."  The 
Italian  patent  claim  therefore  does  not  tell  us  how  the 
co-operation  of  the  gas  and  the  oil  is  to  be  effected: 
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but  while  that  is  wanting  in  the  Italian  claim,  the  in- 
formation contained  in  the  specification  and  example 
of  the  Italian  patent  are  perfectly  adequate  to  supply 
that  information;  the  information  is  quite  complete  if 
we  take  it  from  the  specification,  including  the  phe- 
nomena as  stated,  and  the  example. 

Now,  we  come  to  the  nature  of  the  gas  which  forms 
the  spherules  in  Froment  in  the  example  given  in  his 
Italian  and  British  patetns.  In  the  Froment  Italian 
and  British  patents,  the  test  tube  examples  given  quotes 
1  gram  of  limestone  to  10  grams  of  ore  and  a  few 
drops  of  sulphuric  acid.  I  have  already  shown  that  this 
amount  of  sulphuric  acid  is  insufficient  to  decompose 
the  calcium  carbonate  of  the  limestone.  The  amount 
mentioned  in  the  patent  of  10%  of  limestone  relative 
to  the  ore  was  too  much,  and  that  is  also  intimated  by 
Froment  in  the  same  paragraph,  where  he  says  ''a  cor- 
rect proportion  has  to  be  found  for  a  given  ore  and  a 
given  limestone,"  which  shows  us  that  he  did  not  wish 
to  intimate  that  the  reaction  required  uniformly  the 
same  amount  of  limestone;  and  later,  when  he  comes 
to  furnish  his  description,  he  goes  into  that  subject 
much  more  fully,  and  gives  the  amount  of  limestone 
relative  to  the  amount  of  ore,  which  is  very  much  less 
than  is  here  stated  in  the  example. 

In  the  Froment  instructions  to  w'hich  I  just  referred 
1%,  or  in  different  cases  a  maximum  of  2%  of  lime- 
stone is  stated  to  be  the  correct  amount,  as  against  the 
10%  which  is  to  ])e  given  in  the  example.  The  sul- 
phuric acid  added  in  the  second  stage  of  the  operation 
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described  in  Froment's  instruction  is  calculated  to  ex- 
actly correspond  in  that  case  in  weight  with  the  cal- 
cium carbonate,  which  is  essential  to  effect  the  com- 
plete decomposition. 

Coming  back,  however,  to  the  test  tube  experiment 
of  the  Froment  patent,  what  is  the  nature  of  the  gas 
which  inflates  the  metallic  spherules  which  rise  to  the 
surface  on  agitation? 

It  has  been  assumed  that  it  is  essentially,  if  not  en- 
tirely, carbonic  acid  gas.  I  think  a  little  reflection 
will  show  that  this  can  not  be  the  case.  We  start  with 
a  test  tube  containing  10  grams  of  ore,  one  gram  of 
limestone,  30  grams  of  water,  a  thin  layer  of  oil,  and 
a  few  drops  of  sulphuric  acid,  insufficient  in  amount 
to  decompose  the  amount  of  limestone  present.  The 
rest  of  the  open  space  in  the  test  tube  is  of  course  filled 
with  air.  We  close  the  test  tube  and  shake  up  vigor- 
ously for  a  second.  The  volume  of  carbonic  acid  gas 
liberated,  corresponding  to  the  partial  decomposition 
of  the  limestone  by  the  few  drops  of  sulphuric  acid,  is 
small.  Remember,  now,  that  under  normal  atmos- 
pheric pressure,  one  volume  of  water  will  retain,  dis- 
solved, its  own  volume  of  carbonic  acid  gas,  so  that  it 
is  only  the  excess  over  this  volume  that  is  free  to  es- 
cape and  mix  with  the  air  which  is  being  entrained  by 
agitation.  The  mixed  gases  which  form  the  froth  or 
magma  of  metallic  spherules,  it  is  plain,  must  be  pre- 
dominantly air,  with  a  relatively  smaller  amount  of 
carbonic  acid  gas,  which  will  inflate  the  air  bubbles,  or 
gas  bubbles,  we  will  call  them.  The  mixture  of  gases, 
therefore,  which  form  the  froth  or  magma,  it  is  plain, 
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will  be  a  mixture  of  carbon  dioxide  and  air,  and  pre- 
dominantly air,  with  a  relatively  smaller  amount  of 
carbonic  acid  gas. 

Dr.  Liebmann,  a  former  witness,  has  testified  in  the 
Hyde  record  on  this  matter  in  volume  2  of  the  Hyde 
record,  page  557,  as  follows: 

"I  pressed  the  lower  end  of  the  thumb  on  the  test 
tube,  and  shook  first  for  two  seconds,  what  one  might 
call  violently.  Then  I  made  an  observation,  and  after 
that  shook  again  for  6  or  8  seconds.  The  amount  of 
carbonic  acid  which  could  have  been  evolved  was  so 
small  that  it  would  have  been  dissolved  in  the  water 
which  was  present.  It  requires  over  7  c.c.  of  water 
for  the  solution.  From  the  experimental  evidence  and 
from  my  experience,  I  have  grave  doubts  whether  car- 
bonic acid  would  evolve  at  all." 

I  v.'ould  not  go  quite  that  far.  I  think  carbonic  acid 
is  evolved,  as  far  as  my  experiments  in  the  test  tube 
have  shown,  but  I  will  agree  with  Dr.  Liebmann  that 
the  amount  of  free  carbonic  acid  gas,  which  is  resi- 
dual, after  the  reaction  and  which  can  mix  with  the  air 
already  contained  in  the  vacant  space  in  the  tube,  is 
small  in  amount,  and  therefore  the  conclusion  is  readi- 
ly drawn  that  we  would  have  a  mixture  of  carbonic 
acid  and  air,  in  which  the  air  is  certainly  two-thirds  or 
three-quarters  of  the  mixture.  That  would  make  it  ac- 
cord with  the  proportion  of  the  mixtures  which  have 
been  produced  under  the  processes  of  the  patent  in  suit 
when  th'^y  were  operating  with  ores  relatively  rich — 
containing  say   five   to  six  per   cent  of  calcite.      Dr. 
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Liebmann  has  testified  in  that  connection  as  to  the 
analysis  of  the  mixture  of  gases  resulting  from  the 
operation  with  the  San  Francisco  del  Oro  ores  in 
Wales,  where  he  found  as  a  composition  of  the  gases 
inflating  the  froth  produced  by  the  operation  of  the 
patent  in  suit,  77y2%  of  air  and  22>^%  of  carbon  diox- 
ide. I  do  not  believe  that  if  we  carry  out  the  test  tube 
experiment  of  Froment,  using  the  proportions  that 
have  here  been  stated,  that  we  will  have  as  the  compo- 
sition of  the  gas  mixture  anything  very  different  from 
what  is  there  stated  to  be  the  composition  of  the  gas 
mixture  inflating  the  froth  produced  by  the  patent  in 
suit.  It  must  be  remembered  that  we  also  have  in  the 
Froment  Italian  patent  the  claim,  "  by  means  of  gases, 
whichever  they  may  be."  And  we  must  remember 
also  that  the  patent  in  suit,  No.  835120,  says,  page  1, 
lines  91  to  94:  '*A  froth  or  scum  which  has  derived 
its  power  of  flotation  mainly  from  the  inclusion  of 
air  bubbles  introduced  into  the  mass  by  agitation." 

''A  froth  or  scum  which  has  derived  its  power  of 
flotation — "  I  didn't  quote  it  correctly  before — "A 
froth  or  scum  which  has  derived  its  power  of  flotation 
mainlv  from  the  inclusion  of  air  bubbles  introduced 
into  the  mass  by  agitation."  We  find,  therefore,  that 
a  gaseous  mixture  is  possible  and  is  allowable  bv  the 
language  of  these  two  patents,  in  either  the  case  of  the 
Froment  or  the  patent  835,120.  The  Froment  de<^crip- 
tion  which  became  public  later  need  not  be  discussed  in 
the  same  way  that  we  have  discussed  the  two  patents 
in  which  Froment  made  known  to  the  world  his  dis- 
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covcry  and  clearly  enunciated  his  understanding  of  the 
principles  therein  involved,  and  made  his  broad  claim. 
The  description,  with  accompanying  drawings  shows  a 
two-step  process  instead  of  a  single  step  process  as 
given  in  the  example  of  the  patent,  Italian  and  British. 
We  have  in  the  Froment  description — 

MR.  SCOTT:     Page  730,  volume  3,  of  the  Hyde 
record,  that  is  the  translation  of  it. 

A.  730  of  the  Plyde  record,  volume  3 ;  the  descrip- 
tion with  accompanying  drawings  shows  a  two-step 
process  instead  of  the  single  step  process  given  in  the 
example  of  the  patent.  We  have  a  centrifugal  mixer 
for  the  ore  pulp,  limestone  and  oil,  in  which  there  is 
an  energetic  agitation  which,  from  the  construction  of 
the  stirring  devices,  entrains  air  and  forms  an  aerated 
froth.  The  stirring  devices  are  shown  there  in  the 
dotted  lines  which  are  to  revolve  in  "a,"  centrifugal 
mixing  device,  by  the  revolution  of  this  stirring  device 
we  have  the  same  vorte.^of"~motion  generated,  and 
the  entraining  of  air  w'ith  the  formation  of  an  aerated 
froth.  This,  however,  is  discharged  without  being  al- 
lowed to  separate,  discharged  into  a  vat  with  leaden 
coil  for  the  introduction  of  sulphuric  acid  and  steam, 
and  with  a  horizontal  rake  to  be  slowly  revolved  after 
the  introduction  of  the  sulphuric  acid,  and  thus  gives 
a  supplementary  gas-bubble  development  for  the  pur- 
pose of  raising  additional  mineral  not  already  in  the 
froth  formed  at  first.  The  only  radical  difference  is 
that  the  sulphuric  acid  comes  into  the  operation  in  the 
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so-called  coil  vat.  In  the  test  tube  experiment,  it  is  all 
done  momentarily  and  in  the  reaction  of  the  sulphuric 
acid  in  the  test-tube  experiment  we  of  course  have  an 
actual  reaction  of  the  sulphuric  acid  on  calcite;  but  the 
brisk  agitation  gives  us  the  shaking  up  of  a  large  vol- 
ume of  air  in  the  test  tube  with  the  w^atery  pulp  and 
oil  globules  and  the  entraining  of  the  air  with  the  inci- 
dental amount  of  carbon  dioxide  is  accomplished  in 
this  way.  The  accomplishment  of  the  result  is  rather 
different  in  the  process  described  in  the  Froment  de- 
scription. A  Froment  machine  built  upon  the  descrip- 
tion and  built  to  operate  as  here  figured  I  have  seen 
operated  repeatedly  and  I  have  seen  results  obtained 
from  the  same  which  gave  an  excellent  froth,  as  a 
result  of  the  first  operation,  supplemented  by  a  small 
additional  amount  of  froth  by  the  operation  of  the  sul- 
phuric acid  acting  on  the.  limestone  in  the  water. 

Q.  184.  Do  you  wish  to  illustrate  the  Froment  pat- 
ent? 

A.  I  would  like  to  have  the  test-tube  experiment 
shown.      (Test  No.   37.) 

MR.  SCOTT:  Do  you  want  a  sample,  Mr.  Wil- 
liams? 

THE  WITNESS:  This  is  Butte  &  Superior  ore 
we  are  talking  about  in  this  case,  10  gms.  Butte  &  Su- 
perior ore  and  1  gm.  calcite. 

MR.  WILLIAMS:  About  two-fifths  of  an  ounce, 
isn't  it? 

A.  I  don't  think  in  ounces  very  quickly.  We  add 
30  c.c.  of  water. 
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0.  185.    MR.  WIl.LIAMS:     At  what  temperature? 

A.  S?""  C.  2  drops  sulphuric  acid  and  one  cubic 
centimeter  of  olive  oil.  1  c.c.  was  the  full  limit  that 
I  thought  necessary.    That  makes  9  per  cent. 

0.  186.  MR.  SCOTT:  Does  the  oil  form  a  layer, 
doctor? 

A.     It  does  form  a  layer. 

Q.  187.     Over  the  entire  contents? 

A.  Yes.  T  verified  that  before.  Now,  that  is  the 
one  second,  used  as  a  figure  of  speech,  for  the  produc- 
tion of  froth,  which  is  merely  an  air  froth.  There  was 
pressure  as  can  be  seen  by  the  fact  that  it  squirted  a 
little  bit  there.  A  slight  additional  agitation  will  con- 
tinue the  result.  (Agitating  the  test  tube  again.)  We 
have  there  now  three-quarters  of  an  inch  of  froth. 
And  that  gives  us  all  that  was  described  by  Froment, 
metallic  spherules  pressed  together  closely  forming  a 
so-called  magma  v.hich  to  all  intents  and  purposes, 
looked  at  from  above,  has  all  the  appearance  of  the 
froth  which  had  been  produced  by  other  modes  of  agi- 
tation. We  have  there  the  clear  metallic  coating,  the 
spherule  formation  and  appearance  and  everything 
that  has  been  described.  That  has  become  quite  pro- 
nounced now,  it  is  quite  dark.  Of  course  this  a  zinc 
ore.  With  a  copper  ore  the  distinction  in  color  is  even 
sharper. 

0.  188.  And  do  you  plan  an  experiment  in  the  Gab- 
beU  of  the  California  Journal  process? 

A.     Yes. 

*").  189.     We  miQ-ht  do  that  now. 
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A.  An  experiment  has  been  arranged  for  to  illus- 
trate the  procedure  of  the  California  Journal  of  Tech- 
nology which  was  to  produce  the  foam  effect  by  utiliz- 
ing a  form  of  mechanical  agitating  apparatus  to  pro- 
duce the  froth  effect,  which  was  quite  well  known  from 
1889  on  and  of  course  knowai  in  1903  when  this  article 
was  published  in  the  California  Journal  of  Technology. 
I  refer  to  the  Gabbett  cone  mixer  which  was  patented 
in  England  in  1889  and  patented  in  the  United  States 
in  1891,  which  was  12  years  before  the  appearance  of 
the  California  Journal  of  Technology.  There  is  being 
used  here  a  copper  ore.  The  California  Journal  of 
Technology  referred  to  there  tells  of  copper  ores  as 
well  as  t]ie  tests  with  the  molybdenite.  The  quantita- 
tive results  Vvhich  were  given  in  that  publication  refer 
to  molybdenite,  but  it  was  also  tested  with  copper  ores 
as  stated  by  them,  but  not  quantitatively.  We  have  250 
gms.  of  copper  ore,  chalcopyrite  ore. 

O.  190.  You  might  describe  the  different  ingredi- 
ents. 

A.  With  250  gms.  of  this  chalcopyrite  ore  we  take 
1250  gms.  of  water  at  a  temperature  of  25°  C,  13^ 
gms.  fuel  oil,  California  fuel  oil,  a  paraffin  product, 
which  is  equivalent  to  5.3  per  cent  relative  to  the  ore. 
The  foam  effect  was  obtained  by  these  students  who 
published  this  article  with  varying  amounts  of  oil  rela- 
tive to  the  ore  as  low  as  tw^o  and  a  fraction  of  a  per 
cent  up  to  nine  per  cent.  3  c.c.  of  concentrated  sul- 
phuric acid.  Sulphuric  acid  was  used  by  them  as  well 
as  salt  solution  in  their  experiments  in  producing  the 
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foam  effect.  The  agitation  will  take  place  in  the  Gab- 
bett  cone  machine,  five  minutes  agitation.  All  of  the 
elements  which  are  here  present  in  this  experiment  are 
justified  by  the  statements  made  in  the  California 
Journal  of  Technology  or  by  the  knowledge  which  was 
available  at  that  time. 

MR.  WILLIAMS:  Just  note  that  the  temperature 
of  the  water  was  25°  C. 

A.  I  have  that;  I  read  it  a  minute  ago.  We  are  en- 
deavoring to  get  the  exact  amount  of  the  fuel  oil  by 
weighing,  by  difference  in  weight,  weighing  the  beaker 
containing  the  oil  and  pouring  a  certain  amount  in  and 
then  weighing  the  beaker  again  and  then  taking  the 
difference  in  weight  as  the  amount  taken.     (Test  38.) 

You  can  see  the  result  of  the  foam  produced  after 
the  California  publication. 

THE  COURT:     What  was  the  oil? 

A.  The  oil  was  6.1  per  cent  instead  of  5.3  per  cent, 
as  they  added  more  than  they  intended  to. 

MR.  WILLIAAIS:  I  think  we  ought  to  have  the 
tailings  for  assay  if  any  assay  is  made  because  we  can- 
not see  them  in  this  machine  and  don't  know  what 
their  color  is.  If  possible,  let  the  tailings  be  assayed 
as  well  as  the  froth,  so  as  to  get  some  idea  of  what  the 
operation  has  accomplished. 

MR.  KREMER:     Do  you  want  a  sample  of  it? 

VM.  WILLIAMS:     Yes. 

THE  WITNESS:  While  that  is  being  gotten  I 
would  like  to  say  that  the  California  Journal  of  Tech- 
nology published  in  that  issue  the  basis  for  all  three 
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experiments.  Two  of  them  have  been  standing  upon 
the  desk  here  in  sight  for  a  week  or  more. 

Q.  191.  Since  the  day  which  the  record  will  dis- 
close? 

A.  Yes.  One  with  a  dilute  sulphuric  acid  and  the 
other  gotten  in  a  salt  solution  with  an  amount  of  oil 
corresponding  to  that  stated  in  the  publication  and  got- 
ten by  agitation  only  in  the  tall  cylinders,  and  illustrat- 
ing what  was  thci-e  called  the  foam  effect.  In  this 
third  experiment  we  have  taken  the  same  ingredients 
and  have  gotten  the  foam  effect  in  the  form  of  a  defi- 
nite froth,  which  is,  however,  no  more  definite  than 
what  ^^  as  shown  there  by  putting — 

O.  192.  (Interrupting.)  That  which  is  shown  in 
the  cylinders? 

A.  No  more  than  what  is  shown  in  the  cylinders  by 
applying  mechanical  agitation  instead  of  the  mere 
shaking,  the  form  of  apparatus  being  one  which  was 
quite  well  known,  in  fact  had  been  patented  in  this 
country  12  years  before  the  publication  of  the  Cali- 
fornia Journal  of  Technology  paper. 

Q.  193.  Do  you  know,  doctor,  of  any  other  appar- 
atus suitable  for  that  purpose  that  was  also  known  at 
the  time  of  the  issue  of  this  California  Journal  of 
Technology  ? 

A.    The  Johnson  cone  mixer  was  also  known. 

O.  194.  Can  you  refer  us  to  anything  that  shows 
that  in  this  record  of  the  Hyde  record,  which  is  in 
this    case? 

THE  COURT:  It  seems  to  me  I  saw  a  churn  in 
the  Hyde  record  too. 
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MR.  SCOTT:     Page  966. 

A.  The  Johnston  cone  mixer,  as  it  is  called,  is  illus- 
trated m  the  Wolf  patent  which  appears  as  patent  No. 
78/ ,6i4,  page  966  of  this  volume  3  of  the  Hyde  rec- 
ord. 

MR.  WILLIAMS:  Page  966  of  complainant's  rec- 
ord is  the  Wolf  patent. 

A.  The  Johnston  mixer  as  it  is  called,  which  was 
shown  in  the  Wolf  patent  was  referred  to  by  Mr. 
Henry  L.  Sulman  in  the  Hyde  record,  volume  1,  page 
274,  in  answer  to  cross-question  149  on  that  page: 
"You  have  said  that  this  Johnson  mixer  was  well 
know-n  at  the  time  of  the  Wolf  patent.  I  note  that  the 
patent  was  issued  on  April  6,  1905,  upon  an  applica- 
tion filed  in  May,  1903.  Did  you  intend  to  include  one 
or  both  of  those  dates  in  your  answ^er?  A.  I  intend- 
ed the  earlier  date.  Mr.  Sulman  testifies  that  this 
Johnson  mixer  w^as  well  known  in  May,  1903.  The 
California  Journal  of  Technology  appeared  in  Novem- 
ber, 1903,  six  months  or  more  after  the  time  at  which 
Mr.  Sulman  testified  the  Johnson  mixer  was  also  well 
known.  We  have  there  two  very  efficient  mechanical 
forms  of  apparatus." 

Q.  195.  Explain  the  apparatus  while  we  are  on  this 
subject  ? 

A.  I  would  rather  refer  to  that  again  in  my  other 
testimony.     I  will  come  back  to  that. 

O.  196.    Just  as  you  please,  doctor. 

A.  I  have  nothing  more  to  say  on  the  Froment  at 
present. 
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Q.  197.  Then,  doctor,  suppose  we  get  your  idea  on 
the  Kirby  process,  shown  in  the  Kirby  patent  839.959. 

MR.  WILLIAMS:.  Patent  printed  on  page  738,  de- 
fendant's record  in  the  Hyde  suit. 

A.     I  think  next — 

MR.  SCOTT:  Doctor,  before  you  go  on,  I  can't  re- 
member whether  you  commented  upon  this  froth,  and 
told  us  its  appearances  and  structure? 

A.     In  a  general  way  only. 

O.  198.    I  would  like  to  have  it. 

A.  The  froth  produced  by  this  experiment  with  the- 
Gabbett  cone  mixer  and  intended  to  illustrate  the  pub- 
lication (procedure)  of  the  California  Journal  of  Tech- 
nology, is  a  very  decided  mineralized  froth  possessing 
the  heavy  mineral  coating  which  has  been  seen  in  simi- 
lar froths  produced  by  other  processes,  and  I  am  satis- 
fied from  the  corresponding  experiments  made  simply 
by  the  shaking  in  the  tall  cylinders  that  the  froth  here 
obtained  will  be  a  very  durable  froth.  It  is  of  course 
as  seen  now  a  distinct  separated  froth.  The  liquid  be- 
low is  clearing  rapidly  and  we  cannot  see  the  tailing, 
but  I  have  no  doubt  but  what  the  distinction  will  be 
very  sharp  between  the  froth  and  the  tailings;  and 
therefore  it  is  to  my  mind  as  complete  a  separation  un- 
der the  influence  of  aeration  by  agitation  as  is  ordin- 
arily accomplished  by  following  the  process  of  the 
parent  in  suit. 

O.  199.  How  would  you  say  that  the  structure  of 
this  froth  compared  with  Professor  Bancroft's  defini- 
tion of  an  agitation  froth? 
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A.  I  can  see  quite  clearly  the  appearance  of  the 
rounded  cells,  which  of  course  are  filled  with  air,  and 
the  walls  of  which  are  of  thin  layers  of  oil  in  which^^^<^ 
walls  have  concentrated  the  mineral  sulphides,  thereby 
stabilizing  the  froth,  and  in  every  respect  correspond- 
ing to  the  description  of  what  a  froth  is  composed  of. 
The  peculiar  physical  appearance  of  the  froth,  that  is, 
the  pitted  structure,  and  the  other  characteristics  which 
we  become  acquainted  with  by  the  photographs  are 
also  quite  noticeable  in  this  froth. 

O.  200.  I  think  you  referred  to  the  fact  that  the 
authors  of  this  California  Journal  of  Technology  de- 
scribed particular  experiments  in  which  the  quantity 
of  oil  ranged  from  two  and  a  fraction  up  to  eight  or  so  ? 

A.     Nine. 

Q.  201.  I  presume  in  view  of  that  you  do  not  con- 
sider it  material  that  a  little  over  six  per  cent  of  oil 
was  used  in  this  experiment  instead  of  5.3  that  I  think 
that  you  planned  to  have  used. 

A.  No,  the  only  material  feature  is  we  kept  within 
the  range  which  is  indicated  there  in  that  California 
publication  and  it  is  distinctly  above  the  range  which 
is  claimed  in  the  patent  in  suit. 

Q.  202.  Now,  doctor,  after  this  interruption  you 
may  go  on? 

A.  I  will  turn  to  the  Kirby  patent,  United  States 
Patent  No.  809,959,  patented  January  16,  1906,  appli- 
cation filed  December  14,  1903. 

We  can  best  understand  the  Kirby  patent,  what  it 
means  and  what  it  achieves  by  taking  his  statement  of 


3642       Minerals  Sc para!      .  I  united,  ct  al.,vs. 

Samuel  P.  Sadtlcr 

steps  as  given  on  page  1  of  the  patent,  beginning  with 
line  65 :     "The  process,  as  an  entirety,  in  its  best  form    \ 
for  use  with  Rossland  ores  for  the  purpose  stated  con-    | 
sists   in   the    following   steps:        First,    in   thoroughly    t 
agitating  together   (a)    the  pulverized  ore  or  mineral 
material;    (b)    enough   water  to  make  with   said  pul- 
verized  ore   a    flowing   pulp,    and    (c)    a   solution    of 
bitumen    in    a    thin    distillable    hydrocarbon    liquid    as 
kerosene,  these  materials  to  be  so  thoroughly  agitated 
together  as  to  finely  subdivide  said  solution  into  small 
globules  and  bring  said  globules  into  contact  with  sub- 
stantially all  of  the  pulverized  mineral  particles  which    | 
will,  by  preference,  adhere  to  ^them." 

THE  WITNESS:    This  is  the  first  step,  which  they    \ 
have    described,    the    agitation.      Now,    we    will    note    I 
with  regard  to  this  agitation  that  Kirby  speaks  here    * 
of  thorough  agitation.     The  term  "thorough  agitation    | 
appears  twice  in  this  paragraph  which  has  been  quoted    [ 
from  his  patent  specification.     In  several  of  his  claims, 
notably  in  claims   1,  2  and  3,  he  used  the  expression 
"violently  agitated,"   as   applying  to  his   first  step  of 
the  process; — violently  agitated.       Now,   Kirby's  agi- 
tation or  mixing  tank  is  shown  in  Figure   1.     There 
are   four   figures   attached  to   this   Kirby   patent,    and     i 
in  Figure  1  we  have  shown  Kirby's  agitation  or  mix- 
ing tank  at  the  extreme  upper  left  hand  corner.     This 
agitating  device  is  described  on  page  3  of  his  patent, 
line  100,  as  follows: 

"In    the   mixing   tank   a   vertical    rotating   shaft   A 
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is  imounted  having,  preferably,  a  lower  bearing  similar 
to  that  which  is  provided  for  shaft  B,  and  which  has 
been  described.  Arms  A^  are  attached  to  the  shaft 
near  its  lower  end,  and  lifting  plows  are  secured  to 
the  outer  parts  of  these  arms,  and  radial  plows  to 
the  other  parts  thereof,  just  as  in  the  separator  tank. 
This  shaft  A  is  to  be  rotated  rapidly,  and  the  result 
is  a  sort  of  commingling  of  the  various  parts  of  the 
charge,  which  result  is  facilitated  by  the  currents  creat- 
ed in  the  charge  by  the  action  of  said  plows,  the  di 
rection  of  said  currents  being  indicated  by  the  arrows 
in  Figure  1. 

We  have  noted  there  the  arrows,  and  it  shows  that 
the  liquid  is  rising  near  the  outer  circumference  of  the 
tank,  and  apparently  descending  along  the  central 
shaft  on  either  side.  That  is  a  clear  diagrammatic  illus- 
tration of  the  vortex  motion  obtained  by  this  machine.. 
The  vortex  motion  is  there  illustrated  by  the  dotted 
curved  line,  illustrating  the  upper  surface  of  the  liquid, 
which  is  shown  there  curving  inward  to  the  center. 
When  the  rotation  is  kept  up  that  can  be  quite  easily 
seen  in  all  these  mixing  devices,  for  instance  like  the 
Gabbett  mixer  and  many  others  we  have  these  radial 
arms  rotating.  W^e  have  here  indicated  not  only  the 
direction  of  the  vortex  current  by  those  arrows,  but 
also  by  the  dotted  lines  in  these  liquids,  showing 
the  same  drawing  down  of  the  liquid  which  takes 
place  in  the  Gabbett  cone  mixer. 

Now,  this  necessarily  involves  the  drawing  in  of 
air  with  that  motion;  you  also  get  some  entraining  of 
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die  air  as  practiced  in  the   Gabbett   mixer   described 
in  the  first  step  of  the  patent  in  suit. 

Kirby  tells  us  practically  that  shaft  A  is  to  be  rotated 
rapidly,  and  insists  in  his  claims,  on  violent  agitation 
rn  connection  with  this  first  step.  Moreover,  I  would 
call  attention  to  the  fact  that  Patent  809959  is  for 
a  process,  and  his  illustrations  are  merely  for  the  pur- 
pose of  showing  the  way  in  which  the  process  can  be  ] 
carried  out.  This  is  clearly  stated  by  him  in  lines 
26  to  29  on  page  1 ,  as  follows : 

"In  the  drawings.  Figure  1  is  a  diagrammatic  view  \ 
of  an  apparatus  with  which  the  process  may  be  prac-  i 
ticed,  the  several  parts  thereof  being  shown  in  ver-  j 
tjcal  section."  | 

At  the  time  of  the  application  for  the  Kirby  patent,    j 
two   other   mixing   devices    adapted    to   produce   aera-    ; 
tion  by   rapid  agitation   were   well   known   and   avail-    | 
able;  one  of  them  has  been  referred  to  just  recently,    j 
the  Johnson  mixer,   in   patent  787814  to  Wolf.     Mr. 
Sulman  has  testified  in  regard  to  this  in  defendant's 
record   in   the   Ilyde   case,    page   274,    first,   that   this 
Johnson    mixer    was    designed    to    produce    much    the 
same    effect    as    the    Gabbett  cone  mixer.     I   would 
like  to  refer  to  that  and  verify  it.     Mr.  Sulman  testi- 
fied   as    follows:      "The    apparatus    was    designed    to 
produce  much  the  same  effect  as  the  apparatus  gen- 
erally known  as  the  Gabbett  or  cone  mixer.     In  this 
instance    the    radial   arms    supporting   the    inner    tube 
acted  as  efficient  baffles,  preventing  the  undue  rota- 
tion of  the  liquid  as  a  whole." 
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Now,  that  is  best  understood  if  we  refer  to  the 
Wolf  patent  and  see  what  he  meant  by  radial  arms 
at  the  sides.  In  this  Wolf  patent,  the  values  of  the 
radial  arms  is  there  referred  to,  and  Mr.  Sulman 
savs  in  regard  to  them,  that  the  radial  arms  support- 
ing the  inner  tube  act  as  efficient  baffles;  in  other 
words,  the  rotating  liquid  starting  to  rotate  by  this 
rotating  device  here,  is  broken  constantly  by  those 
baffles,  or  those  arms  acting  as  baffles.  Mr.  Sulman 
also  states,  in  answer  to  the  next  question  follow- 
ing, that  this  Johnson  mixer  was  well  known  in  May, 
1903. 

The  other  aerating  and  agitating  apparatus  was 
the  Gabbett  cone  mixer,  which  was  patented  in  Eng- 
land in  January,  1889,  and  patented  in  the  United 
States  in  January,  1891.  I  have  already  referred  to 
the  fact  that  both  of  these  dates,  the  date  of  the 
patenting  of  the  Gabbett  cone  mixer  and  the  date  of 
the  knowleds^e  of  the  Johnson  mixer  as  testified  to  by 
Mr.  '^'"1lf^-^-"t — that  both  of  these  dates  were  prior  to 
the  California  Journal  publication  dates. 

Now  we  come  to  the  consideration  of  the  Kirby 
l)atent — We  come  next  to  the  results  of  this  first  agi- 
tation step.  The  result  of  this  first  thorough  or  violent 
agitation  is  stated  in  lines  109  to  114  on  page  3: 
"This  shaft  A  is  to  be  rotated  rapidly,  and  the  re- 
sult is  a  thorough  commingling  of  the  various  parts 
of  the  charge,  which  result  is  facilitated  by  the  cur- 
rents   created    in    the    charge    by    the    action    of    said 
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plows,   the  direction  of  said  currents  being  indicated 
by  the  arrows  in  Figure  1." 

As  I  have  just  explained,  these  currents  constitute 
a  vortex,  which,  with  the  rapid  agitation,  must  in- 
volve the  entraining  of  air.  The  second  result,  how- 
ever, is  stated  by  Kirby  on  page  1,  line  79,  as  follows: 
"In  allowing  the  hydro-carbon  coated  particles  to  float 
to  the  surface  of  the  mass,  and  in  rendering  this  sep- 
aration substantially  complete  by  gently  agitating  the 
mass  and  by  injecting  gas  into  the  same,  and  pre- 
ferably also  discharging  into  the  mass  fine  streams, 
of  the  solution.  \A'hen  the  separation  is  completed, 
the  floating  hydro-carbon  concentrate  is  removed  for 
subsequent  treatment." 

The  statement  of  the  results  that  the  hydrocarbon- 
coated  particles  float  to  the  surface  of  the  mass,  means 
that  they  are  there  as  a  part  of  a  froth  on  the  surface 
of  the  air  bubbles  developed  by  the  entraining  of  air 
in  the  rapid  motion  followed  by  the  vortex  action  of 
the  liquid,  with  the  air  bubble  production. 

There  is  only  one  conclusion,  as  I  say,  to  be  drawn 
as  to  what  this  float  was;  this  float  could  only  have 
been  an  aerated  froth,  coated  with  mineral  particles 
Now,  it  has  been  shown  experimentally  in  two  experi- 
ments already  in  this  case  here  in  court — It  was 
shown  by  Mr.  Phillips  in  producing  the  product  ob- 
tained with  25%  kerosene  in  the  small  glass  jar,  the 
remnants  of  which  are  there  on  your  honor's  desk,  and 
it  was  shown  by  Mr.  Dosenbach  in  a  larger  glass  jar, 
using   the   proportions   of   this   kerosene   indicated   by 
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Kirby — in  other  words,  these  experiments  made  in  con- 
nection with  this  trial  have  illustrated  what  I  am  here 
describing  as  the  necessary  result  of  the  several  steps 
of  agitation  given  by  Kirby  in  his  patent. 

Now,  we  get  to  the  second  step.  The  second  step 
is  clearly  stated  to  be  a  secondary,  and  not  a  primary 
part  of  Kirby's  process.  In  the  language  of  the  patent, 
page  1,  lines  81  to  85,  after  what  I  read  in  regard  to 
the  floating  to  the  surface  of  the  mass,  it  says,  "And  in 
rendering  this  separation  substantially  complete  by 
gently  agitating  the  mass  and  by  injecting  gas  into  the 
same  and  preferably  also  discharging  into  the  mass 
fine  streams  of  the  solution. 

Again  on  page  2,  in  lines  44  to  48,  the  same  matter 
is  referred  to  as  follows:  "The  introduction  of  a 
gas,  preferably  air,  into  the  mass,  which  is  the  addi- 
tional novel  characteristic  of  the  second  step  of  this 
process,  assists  in  the  flotation  of  the  hydro  carbon 
coated  particles.     Notice  the  word  "assists". 

The  character  of  the  second  step  as  a  complement- 
ary step  is  clearly  illustrated  in  these  two  citations; 
as  steps  to  make  more  complete  the  original  froth 
separation,  and  this  secondary  process  is  characteristic 
of  practically  all  agitation  processes,  and  is  very 
clearly  stated  in  the  patent  in  suit,  as  desirable. 

Kirby  says  again  "the  invention  consists  in  the 
process  hereinafter  described  and  in  the  several  steps 
thereof,  all  of  which  will  be  definitely  set  forth  in  the 
claim."  We  have  a  clear  recognition  of  the  fact  that 
there  is  a  primary  and  a  secondary  step,  and  the  two 
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may  be  taken  as  individual  steps,  combining  to  get 
what  he  considers  to  be  a  more  complete  rising  of  the 
particles  and  accomplishment  of  his  result. 

Again,  on  page  1,  line  95,  the  matter  is  referred  to. 
Kirby  says,  "The  use  of  a  gas  to  assist  in  the  flotation 
of  the  coated  particles,  as  set  forth  in  the  description 
of  the  second  step  of  the  process,  is  radically  new  in 
this  art,  irrespective  of  its  association  with  the  other 
steps  described."     There  is  another  statement  which 
appears  shortly  after  that,  which  I   think  is  a  grat- 
uitous  statement,   not  connected  with   the  description    , 
of  the  process,  but  which  sometimes  is  considered  as    i 
having  a  very  notable   bearing  upon   the   process.     I    [ 
wish  to  call  attention  to  that: 

Kirby's  suggestion  in  line  No.  102,  that  his  second  i 
step  could  be  used  advantageously  in  connection  with  \ 
the  prior  processes  using  thick,  viscous  oils,  to  pre-  j 
vent  the  flouring,  has  nothing  to  do  with  the  present  i 
invention,  and  in  view  of  the  first  step,  it  can  not  be. 
It  was  evidently  a  bulk  oil  process  to  which  he  was 
referring. 

As  to  this  view  of  Kirby's  that  the  use  of  a  gas 
would  be  a  good  thing  in  connection  with  the  thick 
viscous  oils,  that  is  a  supplemental  step,  and  it  is  not 
necessary  for  me  to  say  whether  I  agree  with  Kirby 
as  to  that  or  not,  because  I  have  not  tried  that  idea, 
but  it  has  no  connection  whatever  with  the  clear-cut, 
two-step  process  which  is  described  by  Kirby,  the  first 
step  and  the  second  step. 

Whereupon  further  hearing  was  adjourned  until 
Thursday  morning,  May  3d,  at  10  a.  m. 
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MR.  GARRISON:  From  evidence  recently  ad- 
duced by  the  defendant  in  this  suit,  we  have  been  con- 
vinced that  in  addition  to  infringing  the  patent  which 
is  pleaded  in  this  suit,  they  have  also  been  infringing 
another  patent  ovv^ned  by  the  same  plaintiffs,  which  we 
know  colloqiially  as  the  soluble  frothing  agents'  patent 
No.  962678  of  June  28th,  1910.  We  purpose  filing  a 
bill  to  protect  our  interests  with  respect  to  that  patent 
but  it  occurred  to  us  that  since  Mr.  Scott  and  Mr. 
Sheridan  are  thoroughly  familiar  with  all  of  the  issues 
that  can  arise  under  that  patent  because  in  their  de- 
fense of  the  Miami  Copper  Company  during  the  nine 
weeks'  trial  at  Wilmington  and  the  six  days  in  the 
Court  of  Appeals  at  Philadelphia  that  patent  was  one 
of  the  points  in  litigation  and  all  of  the  evidence  was 
minutely  gone  into  and  briefed  and  debated,  that  they 
would  perhaps  prefer  to  have  us  bring  that  patent  into 
this  suit  and  join  issues  upon  the  question  of  our  right 
under  that  patent  in  respect  of  their  acts  and  try  that 
out  at  this  time.  If  they  so  elect  and  are  ready  to 
join  that  issue  now  and  to  proceed  with  this  trial,  we 
are  willing  to  adopt  that  course.  Otherwise  we  shall 
pursue  by  an  independent  bill  the  right  which  we  have 
to  litigate  that  question  by  itself.  I  will  give  them 
the  opportunity  if  they  feel  it  would  be  a  better  service 
of  their  interests,  to  have  litigated  in  this  suit  now, 
to  have  them  elect  so  to  do  and  we  will  then  adopt 
that  course. 

THE  COURT:  Of  course  there  is  no  reason  why 
such  a  proposition  in  court  should  embarrass  counsel 


3650        Minerals  Separation,  IJniifed,  et  al.,  vs. 

and  yet  personally  I  am  always  reluctant  to  see  such 
things  broached  in  court  for  fear  counsel  may  be  mis-    ^ 
understood.      If    there    are    any    negotiations    or    any 
proposals  of  that  nature  they  ought  to  be  taken  up    ; 
with   counsel,    it   seems  to   me,   rather   than   with   the 
court. 

MR.     GARRISON:      The    reason    this    matter    is 
brought  in  ppen  court,  your  honor,  if  the  defendants 
m  this  suit  dct  any  purpose  to  claim  that  it  would  have 
been  a  better  proceeding  for  them  to  have  this  other 
question  litigated  in  this  suit,  we  now  give  them  that 
opportunity.     We  do  not  want  to  embarrass  them  and 
I  do  not  care  whether  they  make  any  response  or  not. 
I   simply  wish   to  give  them   the  opportunity  now   in     i 
open  court  to  elect  to  have  that  issue  tried  in  this  case,     ; 
if  they  so  elect.     If  they  do  not  so  elect,   that  is  a     j 
matter  for  them  to  determine,  and  if  we  consider  it     | 
is  necessary  to  save  our  rights  we  shall  do  otherwise.     , 
I   should   not   have   embarrassed   the   court   with   this 
although  I  do  not  wish  to  be  fronted  in  this  or  any 
other  court  with  the  suggestion  from  them  that  they 
would  have  welcomed  that  issue  in  this  suit,  because 
it  is  a   fact  that  a  very  great  deal  of  the  testimony 
Avith    respect    to    the    prior    art    at    least — well,    with 
respect  to  any  infringement  also,  that  is   relevant  in 
one  case  will  be  relevant  in  the  other.     It  may  be  that 
when  the  other  case  is  called  for  trial   if  I  had  not 
made  this  statement  they  would  have  said,   "We  would 
have  preferred  to  try  that  question  in  the  other  suit." 

THE  COURT:    Oh,   well,   if  it  wasn't  a  splitting 
up,  that  wouldn't  count  for  anything. 
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MR.  KREMER:  Does  this  all  appear  upon  the 
record  in  this  case,  if  your  honor  pleases? 

THE  COURT:  If,  as  he  says,  he  conceives  he  is 
protecting  his  right,  it  possibly  should. 

MR.  KREMER:  I  don't  like  this  constant  colloquy, 
but  if  that  is  so  we  desire  to  make  this  statement: 
that  this  is  the  first  time  that  we  have  ever  heard  any 
intimation  or  suggestion  of  this  sort;  it  was  not  made 
to  us  outside  of  court;  neither  has  it  been  mentioned 
before  in  court. 

THE  COURT:  Well,  I  think  anyhow  any  right 
that  is  to  be  preserved,  would  be  preserved  by  offer- 
ing such  a  bill  or  by  a  modification  possibly. 

MR.  SHERIDAN:  While  I  do  not  like  ^o  cast  any 
aspersions  on  counsel,  but  it  is  very  cleverly  put.  I 
have  refrained  from  making  any  remarks  to  the  court 
at  all.  These  gentlemen  know  that  a  defense  to  this 
patent  is  absolutely  different  from  the  defense  to  the 
patent  in  suit.  We  haven't  a  word  in  evidence  that 
would  controvert  the  validity  of  that  patent,  that 
would  controvert  its  being  an  invention,  or  that  we 
did  not  infringe  it,  and  to  bring  that  and  put  it  into 
court  would  mean  an  adjournment  of  this  court  so 
that  we  could  prepare  our  witnesses,  four  or  five 
weeks.  The  gentleman  that  made  this  motion  has  had 
vast  experience  in  court  and  knows  how  absolutely 
impossible  that  would  be. 

THE  COURT:  Well,  I  suppose  there  is  such  a 
thing  as  strategy,  but  it  does  not  count  for  much 
before  the  court.  If  it  was  before  a  jury  it  might 
be  different.     That  is  why  I  say  I  like  these  things 
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to  come  up  out  of  court.  Of  course  I  do  not  criticise 
counsel.  You  have  your  view  and  so  has  he,  and  let's 
give  you  both  credit  for  good  faith,  and  as  it  is  you 
may  proceed  with  the  case  on  trial. 

DR.    SAMUEL    P.    SADTLER    resumed    the    stand 
for  further 

DIRECT  EXAMINATION, 
BY  MR.  SCOTT: 

THE  COURT:  I  wish  this  morning,  since  the 
court  h?s  on  two  occasions  rather  strongly  intimated 
— and  that  is  often  done  to  draw  your  fire — to  ^!^p— 
that  it  can  not  see  the  likeness  between  this  machine 
in  the  Fryer  Hill  publication  and  the  Everson  process 
and  the  one  in  suit — Dr.  Sadtler  has  said  that  he 
understands  that  process  and  I  would  like  him  to  efo 
into  that  a  little  more  fully  and  explain  it.  He  is 
speaking  now  as  an  expert.  I  don't  want  you  to  feel 
restricted  because  I  have  already  expressed  a  tenta- 
tive opinion. 

MR.  SCOTT:     Very  well,  sir. 

Q.  203.     Doctor,  will  you  take  that  up  right  now? 

A.  Perhaps  I  had  better  finish  the  discussion  that 
I  was  in  the  midst  of  as  to  Kirby,  and  then  take 
it  UD. 
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Q.  204.  Well,  you  had  better  go  into  it  right  naw 
I  think,  and  show  the  machine. 

MR.  SCOTT:  The  Fryer  Hill  publication  is  in 
complainant's  record  page  738,  and  the  Everson  pat- 
ent is  in  defendant's  record  page  607. 

THE  COURT:  It  seems  to  me  to  be  recognized 
or  conceded  by  both  parties  that  this  Fryer  Hill  pub- 
lication had  reference  to  the  Everson  process. 

MR.  SCOTT:  That  was  conceded  in  the  Hyde 
record. 

MR.  WILLIAMS:  It  was  not  conceded,  if  your 
honor  please. 

MR.  SCOTT:  The  expert  testified  to  it— I  will 
correct  myself;  the  two  experts  for  the  plaintiff  tes- 
tified that  the  operation  described  in  the  Fryer  Hill 
publication  was  evidently  an  application  of  the  Ever- 
son process,  Dr.  Chandler,  and  Dr.  Liebmann. 

MR.  WILLIAMS:  I  think  the  substance  of  that 
testimony  was  this:  in  the  Fryer  Hill  publication  there 
is  a  reference  to  the  use  of  sulphuric  acid.  In  the 
Everson  patent  there  is  a  reference  to  the  use  of  sul- 
phuric acid.  There  is  no  other  resemblance  between 
th  two. 

THE  COURT:  I  had  not  noticed  the  difference 
or  the  resemblances,  but  I  had  that  impression,  that 
both  parties  were  treating  it  as  an  illustration  of  the 
Everson  patent. 

MR.  SCOTT:  I  will  quote  the  testimony  later,  so 
as  not  to  delay  looking  for  it  now. 

MR.  WILLIAMS:     There  is  no  positive  evidence 
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connecting  the  two;  it  is  a  mere  matter  of  resem- 
blances; it  must  be  treated  as  two  separate  publica- 
tions, each  standing  on  its  own  legs. 

MR.  SCOTT:     That  is  a  matter  of  the  evidence. 

THE  COURT:  Yes,  you  can  argue  the  evidence 
later.     I  wanted  to  be  clear  in  my  conception. 

Q.  205.  Have  you  the  Fryer^  publication  before 
jrou,  Doctor? 

A.     I  have. 

O.  206.  Now,  without  reading  through  this,  I 
would  like  to  refer  to  the  first  passage  descriptive  of 
fbe  machine  that  was  used. 

MR.  SCOTT:  Near  the  bottom  of  the  page,  if  your 
honor  please,  about  four  lines  from  the  bottom  of 
page  738,  it  is  stated  that  after  the  ore  is  prepared, 
after  it  is  crushed  and  rolled  to  such  a  degree  of  fine- 
ness as  to  enable  it  to  pass  through  a  40  mesh  screen, 
the  ore,  dry,  is  thoroughly  mixed  with  oil,  after  which 
ft  is  placed  in  a  circular  tank  or  receivett^-which  was 
represented  by  the  glass  vessel  we  had  here,  which 
seems  to  have  been  taken  away  but  will  be  brought 
f)ack. 

THE  COURT:     Yes,  I  have  a  plan  of  it. 

Q.  207.  Now,  Doctor,  I  think  the  best  way  to  make 
ft  clear  to  the  court  would  be  for  you  to  take  the  chair, 
where  you  can  point  out  to  the  court  on  the  drawing 
there,  and  you  may  place  letters  on  the  drawing  as 
you  go  along  so  that  in  the  record  it  will  be  apparent 
what  you  refer  to,  unless  the  drawing  is  already  let- 
tered. 
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A.  The  first  element  in  the  apparatus  described  is 
the  circular  tank  in  which  the  mixture  of  ore  and  oil, 
previously  made,  is  introduced.  The  ore  while  dry, 
is  thoroughly  mixed,  after  which  it  is  placed  in  a  cir- 
cular tank  or  receiver.  Here  we  have  represented  the 
circular  tank  or  cylinder,  this  being  an  outline  of  it. 
This  is  the  vessel  of  glass  which  has  been  taken 
upstaiis  and  will  be  brought  here  in  a  moment;  that 
is  the  containing  vessel.  Through  the  center  of  that 
cylinder  runs  a  rotating  hollow  tube  down  here.  This 
runs  up,  and  here  is  the  pulley  by  which  the  rotation 
is  effected.  This  rotating  hollow  tube — there  is  a 
perforation  which  we  will  mention  in  a  moment,  but 
it  is  a  hollow  tube  running  down  to  where  this  door 
is  attached.  To  the  bottom  of  which  tube  is  attached 
on  two  opposite  sides  a  couple  of  fans.  That  is  what 
we  mean  here,  the  fans.  I  will  go  presently  to  the 
apparatus  and  follow  it  there,  but  for  the  moment  I 
am  following  it  on  the  drawing.  These  are  the  two 
rotating  fans,  the  lower  edges  of  which  are  unevenly 
cut,  in  order  to  send  the  lighter  particles  of  the  ore 
and  the  lighter  mixture  to  the  outer  side  of  the  drum 
or  cylinder.  By  rotation  of  this  tube  driven  by  the 
pulley,  these  fans  are  rapidly  rotated,  and  by  the  aid 
of  these  serrations  down  here  there  is  a  very  thorough 
mixing  and  churning  again  of  the  ore  pulp  and  oil 
mixture,  because  we  have  now  present  the  mixture 
of  oil  and  ore  which  has  been  prepared,  and  the  added 
water.  The  lighter  particles  of  the  ore  and  oil  mix- 
ture are  sent  to  the  outer  side  of  the  drum  or  cylinder. 
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This  rotating-  hollow  tube  is  perforated  at  or  near 
the  bottom.  Here  is  the  perforation.  When  the 
receiver  is  thoroughly  charged  and  rotation  is  begun, 
acidulated  steam — sulphuric  acid  being  used — is  intro- 
duced through  the  tube.  This  tube  being  hollow, 
allows  of  that  introduction,  passing  out  through  these 
perforations,  of  acidulated  steam.  Now,  that  has  a 
very  distinct  influence  on  the  separating  results;  it 
gives  the  heat  desired,  and  it  gives  the  notable  action 
of  the  acid  which  was  referred  to  by  Everson  as  one 
of  the  features  of  her  discovery  that,  in  the  presence 
of  mineral  acid  or  mineral  salts,  for  that  matter,  the 
selective  action  of  the  oil  for  the  mineral  is  more 
pronounced  and  the  separation  of  the  mineral  and  thel 
gangue  is  more  perfectly  accomplished.  Steam  is 
introduced  in  the  tube  and  is  forced  to  the  bottom 
of  the  mixture  while  the  arrastra-like  fans — which 
refers  to  the  construction  and  appearance  of  these  two 
rotating  fans — arrastra-like.  It  does  not  mean  that 
thev  are  to  be  worked  as  an  arrastra  would  be  worked; 
they  are  arrastra-like  in  shape  and  in  their  general, 
appearance,  but  it  is  very  obvious  from  the  accom- 
panying description  there  that  there  is  where  the  re-j 
semblance  ends.  These  arrastra-like  fans  are  rotated 
rapidly,  and  keep  the  whole  mixture  in  motion,  and 
the  action  of  the  revolving  tube,  the  fans,  and  thfi 
introduction  of  the  acidulated  steam — now  we  havd 
the  effect — causes  the  lighter  portion  to  float  to  2| 
point  just  above  the  center  of  the  receiver.  The  floan 
is   formed  here,   and   that  float   is  an  aeration   frotl"; 
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formed  by  the  rapid  rotation  of  a  form  of  apparatus 
calculated  to  produce  the  vortex  motion,  and  calcu- 
lated to  introduce  air  from  above,  and  thereby  entrain 
air,  and  the  entrained  air  furnishes  the  air  bubbles, 
and  the  mineral  particles  concentrate  in  the  film  of 
air  bubbles  and  gives  the  mineral-charged  froth,  if 
we  take  the  aggregate  of  the  air  bubbles — to  congre- 
gate slightly  above  the  middle  of  the  cylinder.  It 
says  "float  to  a  point  just  above  the  center  of  the 
receiver."  The  viord  float  is  expressive;  that  arises 
and  remains  as  a  floating  froth  or  scum — to  a  point 
just  above  the  center  of  the  receiver,  where  there  are 
suspended  two  semi-circular  doors.  In  the  beginning 
of  the  operation  these  doors  hang  vertically,  as  we 
will  see  in  a  minute  with  the  apparatus,  and  their 
only  influence  in  the  early  part  of  the  operation  is  to 
act  as  baffles,  because  it  can  be  clearly  seen  by  the 
inspection  of  the  special  apparatus  that  has  been  pre- 
sented, that  a  suspended  or  fixed  vertical  plate,  or  a 
fixed  vertical  wire  frame  as  seen  in  the  Gabbett  cyl- 
inder apparatus,  will  act  as  a  baffle  to  break  up  the 
continuous  rotating  motion,  and  thereby  to  thoroughly 
aerate,  because  the  breaking  up  of  the  continuous 
motion  is  what  causes  the  drawing  in  of  air,  and  a 
thorough  mixture, — and  the  thorough  mixture  is 
accomplished  by  the  aid  of  these  baffles,  as  well  as 
entraining. 

Now,  these  same  semi-circular  doors,  after  this 
float  has  formed,  are  just  in  the  proper  position  so 
as  to  be  raised,  and  they  are  drawn  up  so  that  they 
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close  and  form  a  floor  as  you  might  term  it,  just 
under  the  float.  I  have  carefully  observed  the  oper- 
ation where  it  was  carried  out  m  that  apparatus,  and 
I  was  able  to  recognize  that  the  floor  produced  by 
the  drawing  up  of  the  tw-o  semi-circular  fans  came 
very  exactly  under  the  level  of  the  float  which  was 
desired,  and  when  the  oil  passed  above  that,  lifting 
its  precious  freight  burden — that  is,  there  is  the 
float  with  the  oil  and  its  precious  burden — then  that 
will  cause  a  water  drainage  through  the  perforations 
in  the  doors.  The  perforations  are  very  small,  and 
I  will  call  attention  to  the  fact  in  my  discussion  that 
that  Fryer  Hill  apparatus,  in  allowing  that  drainage  of 
the  water  does  not  permit  the  drainage  of  the  heavy 
oil,  and  that  answ^ers  the  purpose  of  allowing  the 
drainage  of  the  water,  and  the  mineral  and  oil  is 
then  carefully  removed  to  settling  barrels — and  so 
on.  After  that  we  are  not  concerned  with  what  be- 
comes of  it.  But  in  carrying  out  of  the  operation, 
after  these  doors  have  been  raised,  constituting  a  floor 
just  under  the  froth,  and  the  water  underneath  that 
floor,  then,  by  lowering  this  jar,  it  was  possible  to 
draw  away  everything  but  the  froth,  supported  on 
that  floor,  becaus^fflTme  bringing  together  of  the  doors, 
everything  else  was  drawn  aw-ay. 

Q.  208.  The  lowering  of  the  jar  w^ould  be  just  the 
same  as  the  raising  of  the  doors? 

A.  Yes.  Of  course  we  could,  by  changing  the 
mechanism  have  draw^n  off  everything  above  that 
floor,  but  it  was  very  much  more  convenient  to  do  it 
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this  way,  and  then  the  froth  was  left,  and  after  thai 
it  was  entirely  possible  to  remove  the  froth  entirely 
clear  and  by  itself,  as  was  done,  and  with  the  aid  of 
a  washing  bottle,  to  wash  it  off  into  a  bottle.  ' 

0.  209.  Explain  to  the  court  what  your  reasons 
are  for  saying  that  that  is  an  aerated  froth. 

A.  I  am  satisfied  that  after  having  read  the  Ever- 
son  patent,  with  which  I  connect  this  publication,  and 
with  which  Dr.  Liebmann  connects  this  publication^ 
as  in  his  opinion  an  experiment  or  an  effort  to  carry 
out  the  Everson  patent — after  having  read  both  of 
these  and  seeing  the  operation  of  it,  I  am  satisfied 
that  the. rapid  revolution,  and  Everson  tells  us  there — 
""Ir/Jthe  Concentrate  after  thorough  agitation  of  float ' 
iftg  the  mass,  and  detachment  of  the  sand — there  are 
the  two  main  points  in  the  Everson  patent.  Now  that 
operation  is  aided  by  theselfand  aided  by  the  intro- 
duction, after  the  revolution  starts,  of  acidulated 
steam,  and  the  result  of  that  agitation  is  the  forma- 
tion of  this  froth. 

The  words  "and  detachment  of  the  sand"  refer 
to  the  separation  of  the  gangue.  The  gangue  separ 
rates,  settles,  and  ultimately  is  drawn  off  and  of 
course  that  leaves  the  froth.  This  froth  can  only 
be  an  aerated  froth  because  of  the  conditions  of  agi- 
tation, in  my  opinion,  being  rapidly  agitated  with  the 
same  kind  of  device  that  was  used  in  a  number  of 
other  illustrations.'^ 

Q.  210.  Has  the  quantity  of  ore  anything  to  do 
with  your  conclusion  .egarding  the  character  of  the 
float? 
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A.  The  character  of  the  oil  which,  according  to 
the  wording  of  the  Everson  patent  was  17  per  cent, 
has  no  effect  at  all  upon  the  question  of  whether  a 
froth  can  or  cannot  be  formed.  A  froth  is  readily 
formed  with  17  per  cent  or  a  fraction  of  kerosene  oil 
or  a  paraffin  as  described  by  Everson. 

Q.  211.  Would  any  other  kind  of  flotation  con- 
centration be  effected  v/ith  17  per  cent  of  oil? 

A.  You  cannot  ^ffect  the  Elmore  form  of  buoyancy 
Ifotation. 

Q.  212.  For  what  reason  can  you  not  ^ffect  the 
Elmore   form  of   buoyancy  flotation? 

A.  In  the  first  place  the  amount  is  absolutely  inade- 
quate to  raise  anything  more  than  a  very  minute  frac- 
tion of  the  mineral  content;  and  the  second  place 
the  agitation  absolutely  bars  it.  The  agitation  she 
describes  absolutely  bars  the  getting  of  the  Elmore 
effect. 

Q.  213.  What  authority  have  you  for  that  state- 
ment? 

A.  It  has  been  testified  to  by  experts  on  both  sides 
ajad  particularly  by  Dr.  Leibmann  that  the  Elmore 
process  is  to  be  carried  out  with  as  little  agitation 
as  possible.  I  have  myself  carried  it  out  with  the 
greatest  care  and  using  different  kinds  of  oil,  the 
thick  viscous  oil,  to  carry  out  the  Elmore  process  in 
a  bottle,  slowly  revolving,  and  was  able  to  get  the 
Elmore  effect  with  very  s^ht  evidence  of  the  break- 
ing up  of  the  compact  layer.  With  a  thinner  oil 
than  the  oil  residum  described  by  Everson  you  can- 
not get  the  same  result. 
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Q.  214.  Did  you  ever  compare  the  effect  of  agita- 
tion described  in  this  Fryer  Hill  publication  and  the 
Elmore  bulk  oil  process? 

A.  I  have  done  it  independently,  following  that 
test  of  the  Everson  process  with  a  light  hydro  carbon 
of  the  kerosene  type,  and  got  a  very  excellent  froth 
product  with  the  kerosene;  whereas,  as  altered  by 
trying  the  Elmore  method,  I  have  failed  to  get  a 
notable  result. 

Q.  215.  Suppose  the  other  conditions  were  corre- 
sponding to  this  Elmore  process  and  you  were  to 
agitate  violently  with  the  same  kind  of  oil,  what 
would  happen? 

A.  We  would  get  a  froth  because  we  have  gotten 
a  froth  with  very  heavy  oils,  the  so-called  fuel  oils, 
the  heavy  oils  have  been  used  in  a  number  of  experi- 
ments. 

Q.  216.  You  might  just  show  the  manipulation  of 
that. 

THE  COURT:  I  think  I  remember  that  pretty  well. 

THE  WITNESS:     There  is  where  the 

THE  COURT:  I  think  I  remember  that  machine. 
1  remember  the  experiments  very  well. 

THE  WITNESS:  I  have  dwelt  upon  these  experi- 
ments which  seem  to  me  to  show  the  same — carry  out 
the  same  principle.  That  is,  the  agitating  mechanism 
which  is  driven  with  sufficient  rapidity  is  certain  in 
my  mind  to  entrain  air  as  well  as  to  thoroughly  admix 
and  bring  them  all  in  contact  with  the  sulphide  par- 
ticles, which  is  necessary  if  they  put  this  hollow  tube 
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in  the  center  prior  to  agitating — through  that  acidu- 
lated steam  is  injected.  j. 

Q.  217.  Tell  the  court  what  that  acidulated  steam 
— why  that  acidulated  steam  was  not  used  here  and 
what  was  done  instead? 

THE  COURT:     Mr.   Dosenbach  explained  that. 

THE  WITNESS:  To  connect  these  three  thmgs 
together,  I  connected  the  workmg  of  the  Everson 
patent,  I  connect  the  description  of  the  apparatus  in 
the  l^ryer  Hill  publication  and  I  connect  what  was 
undoubtedly  perfectly  available  to  the  Criley  and 
Everson  publications,  in  which,  "while  the  apparatus 
is  not  described,  we  have  the  result  described  very 
minutely.  A  thick  oil  was  used  in  this  case  and  to 
water  heated  near  to  boiling  was  added  enough  sul- 
phuric acid  to  give  it  a  tartish  taste.  That  gives  us 
our  acidulated  hot  water,  corresponding  to  the  acidu- 
lated steam,  which  follows  immediately  after  in  the 
Fryer  Hill  publication  as  well  as  in  the  Cryley  and 
Everson.  In  that  case  we  have  stated  ''enough  sul- 
phuric acid  to  give  it  a  tartish  taste".  This  acidulated 
water  is  then  mixed  with  the  mass  of  oil  and  ore.  It 
does  not  refer  to  this  question  at  all  of  its  being 
injected  in  the  hollow  cylinder.  "A  thick  scum  of 
sulploate- r/se  to  the  surface  and  i^stcimmed  off." 

Q.  218.  Doctor,  now  that  you  have  been  referring 
to  this  subject  and  the  use  of  the  word  scum,  I  think 
it  would  be  a  good  time  for  you  to  state  your  under- 
standing of  the  word  "scum"  and  how  it  has  been 
used  in  these  various  patents  in  litigation? 
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A.  I  have  made  a  study  of  that  because  it  seems 
to  have  some  interest.  I  have  made  a  search  of  the 
way  in  which  the  terms  "froth"  and  "scum"  are  used 
in  the  various  patents  of  the  Minerals  Separation, 
Limited,  taken  from  the  patent  records.  I  have  found 
nine  English  or  American  patents  which  I  will  enu- 
merate and  state  how  they  used  that  term.  To 
beg-in  with  the  United  States  patent  835,120,  which 
is  the  patent  in  suit,  this  patent  uses  the  words  "froth" 
or  "scum"  as  synonymous  in  the  specifications  at  four 
different  places,  sometimes  saying  "froth"  or  "scums" 
and  sometimes  "scum  and  froth".  British  patent, 
7,803  of  1905,  which  corresponds  to  this  foregoing 
United  States  patent,  that  is  the  patent  in  suit,  also 
uses  the  expression  "froth  or  scum"  in  four  different 
places,  taking  them  as  synonymous  terms.  United 
States  patent  835,143  of  November  6th,  1906 — that 
is  the  same  date  as  the  patent  in  suit — to  Sulnian, 
which  is  sometimes  referred  to  as  the  boiling  patent 
in  which  boiling  water  is  used,  uses  the  expression 
"froth  or  scum"  to  designate  the  result  of  the  agita- 
tion and  heat  in  two  different  places. 

British  patent  26,852  of  1908  to  the  Minerals  Sepa- 
ration, Limited,  sometimes  spoken  of  as  the  aromatic 
hydroxy-compound  patent  uses  the  expression  "coher- 
ent froth  or  scum"  twice,  and  once  the  additional 
expression  "froth  or  scum". 

United  States  patent  962,678  of  June  28th,  1910, 
which  corresponds  to  British  patent  2,359  of  1909 
also  uses  the  expression  "froth  or  scum"  and  once 
the  expression  "coherent  froth  or  scum". 
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British  patent  28,173  of  1908  to  Sulman  and  Picard 
sometimes  spoken  of  as  the  alcohol  patent,  uses  the 
expression  "coherent  froth  or  scum"  twice  in  the 
specification,  and  in  three  of  the  six  claims  they  use 
the  expression  ''froth  or  scum". 

British  patent  2,359,  of  1909,  to  Greenway,  Sul- 
man &  Higgins,  known  as  the  soluble  frothing  agent 
patent,  uses  the  expression  "froth  or  scum"  three  times 
and  once  also  the  expression  "coherent  froth  or 
scum". 

British  patent  23,870  of  1910,  to  the  Minerals  Sep- 
aration, Limited,  and  Nutter,  uses  the  expression 
"froth  of  scum"  three  times  in  the  specification ,  and 
once  in  one  of  the  claims. 

United  States  patent  1,099,699  of  1914  to  H.  H. 
Greenway  for  aromatic  hydroxy-compounds  uses  the 
expression  "froth  oi^scum"  in  the  specification.  That 
is  the  series  of  patents  considering  all  of  them  as  either 
taken  out  by  or  assigned  to  the  Minerals  Separation 
Limited,  and  it  represents  their  use  of  these  terms 
"froth"  oT"scum". 

Q.  219.  I  have  found  one  of  these  passages  in  the 
Hyde  record,  page  544  of  the  complainant's  record  in 
the  Hyde  case,  Dr.  Leibmann  says:  "The  Fryer  Hill 
publication  of  1889  is  clearly  a  further  development 
of  the  Everson  patent." 

A.     That  is  what  I  referred  to. 

Q.  220.  Then  he  goes  on  in  connection  with  that, 
coming  to  the  Criley-Everson  publication  that  the 
doctor   just   referred   to    and    quoted.    Dr.    Leibmann 
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says:  "The  Criley-Everson  publication  of  1890  is  a 
modification  of  the  Everson  process  as  described  in 
the  Everson  patent"  and  then  goes  on  to  discuss  that, 
and  I  think  anyone  such  as  Dr.  Leibmann  and  Dr. 
Sadtler,  would  see  the  earmarks  are  all  there  as  to 
the  relation  of  the  two  publications,  both  as  to  the 
time  of  the  publication  and  the  date  of  the  operation 
and  the  kind  of  the  operation." 

MR.  WILLIAMS:  I  can  also  give  your  honor  one 
or  two  references  on  that  topic.    I  suppose  it  is  timely. 

THE  COURT:     Yes. 

MR.  WILLIAMS:  On  page  388  of  the  same  vol- 
ume, volume  2,  complainant's  record,  Dr.  Leibmann 
says  in  answer  to  8-Q:  "The  extract  from  the  Daily 
Herald  Democrat  of  October  30th,  1889,  refers  to  a 
new  method  of  treating  dry  silic|l>us  ores  and  an 
experiment  of  the  concentration  of  such  a  dry  silicious 
ore  containing  silver  is  described  therein.  There  are 
several  facts  which  induce  me  to  believe  that  this 
extract  refers  to  an  experiment  according  to  the  pre- 
viously discussed  Everson  invention,  to  which  some 
new  developments  have  been  added.   The  extract  states 

that  the  new  method   referred  ."^nd  was   suitable   for 

/ 
the  treatment  of  silicious  ore.     A  similar  statement  is 

contained  in  Everson's  specification.  It  is  further 
stated  that  the  ore  treated  was  an  ore  containing  silver 
and  a  concentration  of  the  silver  particles  was  ob- 
tained. Everson  states  that  her  process  wall  probably 
only  be  valuable  for  the  treatment  of  ores  containing 
precious  metals,  such  as  gold,  silver  and  copper.     Ac- 
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cording  to  the  report,  the  ore  is,  after  being  crushed 
and  while  dry,  mixed  with  oil,  which  again  is  in 
accordance  with  the  Everson  process  disclosed  in 
348,157.  The  quantity  of  oil  to  procure  thorough 
mixing  of  ore  and  oil  must  be  somewhat  similar  to 
the  quantity  specified  by  Everson.  The  apparatus  is 
new  and  apparently  also  the  mode  of  agitation  which 
is  described."  And  then  I  do  not  wish  to  read 
further.  And  then  there  is  a  reference  to  the  arastra- 
like  fan,  and  the  fact  that  the  arastra  is  a  slowly 
moving,  grinding  apparatus  which  is  well  known  in 
mining.  But  I  think  there  are  some  one  or  two  fur- 
ther matters  in  defendant's  record.  There  is  a 
concluding  statement  which  made  it  quite  clear  that 
this  was  just  what  you  might  call  a  resemblance  in 
particles  and  nothing  more.  I  can't  put  my  hand  on 
this  just  at  this  minute  and  I  w-on't  ask  the  court  to 
stop  for  it.     That  was  in  another  suit. 

THE  COURT:     It  is  in  the  record  you  say? 

MR.  WILLIAMS:    It  is  all  in  the  record. 

MR.  SCOTT:  Doctor,  I  think  you  may  proceed 
with  what  you  were  discussing. 

A.  When  court  adjourned  I  was  discussing  the 
Kirby  patent  and  had  spoken  of  the  first  step  and  the 
second  step  of  the  Kirby  patent  and  the  fact  that  we 
could  not  consider  the  result,  in  the  light  of  what 
would  be  accomplished  by  one  of  these  taken  sepa- 
rately, but  Kirby  intended  them  to  be  taken  as  a  first 
and  as  a  second  step,  the  first  step  to  be  followed  by 
the  second;  and  he  points  out  that  the  second  step  is 
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a  supplementary  step.  I  proceed  now  to  the  quantity 
of  oil  used  by  Kirby.  When  we  come  to  consider  the 
Kirby  patent,  809,959,  when  we  come  to  consider  it 
is  the  thin,  distillable  hydrocarbon  oil  indicated  by 
Kirby  as  adapted  to  his  purpose,  we  have  several 
thin<^s  to  note.  In  the  first  place  it  is  entirely  insuf- 
ficient to  allow  us  to  practice  the  Elmore  buoyancy 
oil  process  which  requires  from  100  to  300  per  cent 
of  oil,  reckoned  upon  the  ore.  Moreover,  it  is  not  the 
type  of  oil  that  is  needed  for  the  successful  practice 
of  the  Elmore  process,  namely  the  viscous  oil  of  the 
character  of  petroleum  residum,  of  heavy  gravity,  and 
distinct  viscosity.  This  thin,  hydrocarbon  oil  of  Kirby 
would  not  hold  together  without  flouring — that  is  a 
breaking  up  of  the  contact  layer  into  separate  bub- 
bles which  no  longer  have  the  power  of  holding  min- 
eral particles  by  pure  buoyancy  flotation  in  the  same 
way  that  the  compact  layer  does — this  thin  oil  would 
break  up  and  develop  flouring  even  under  a  very  slight 
amount  of  motion  used,  if  carried  out  by  the  Elmore 
method  of  operation.  This  I  have  experimentally  ver- 
ified in  the  experiment  which  I  have  carried  out  where 
it  was  tried  in  comparison  with  thick  residual  oil — I 
refer  to  the  experiments  which  were  spoken  of  a 
moment  ago  by  Mr.  Scott,  which  I  carried  out  using 
a  rather  wide  bottle  in  which  was  placed  the  ore,  pulp 
and  water,  on  which  was  a  layer  of  heavy  residual  oil, 
and  then  by  agitating  that  slowly — and  the  same  thing 
was  carried  out  by  other  witnesses  in  the  trial  at  that 
time — by  agitating  that  slowly  we  developed  the  El- 
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more  effect,  that  is  the  gathering  together  in  the  heavy- 
oil  residum  layer  of  mineral  particles,  where  they 
were  held  by  reason  of  the  flotation  power,  we  will 
call  it,  or  the  buoyancy  of  this  oil,  the  gravity  of  the 
oil  being  approximately  .9  as  compared  with  the  grav- 
ity of  water  at  1.  So,  that  there  was  a  flotation  power 
there  of  .1 — that  is  one-tenth, — and  supposing  that  we 
had  equal  volumes.  In  that  way  the  Elmore  effect 
was  carried  out  and  in  the  Elmore  operation  that  was 
described  in  the  California  Journal  of  Technology  it 
will  be  remembered  that  there  was  the  slow  screw 
working  in  such  a  way  as  to  bring  entirely  in  contact 
the  thick  viscous  oil  and  the  mineral  particles  con- 
tained in  the  pulp  and  thereby  to  cause  the  thick  oil 
to  take  up  those  particles.  That  v/as  a  slow  motion 
and  was  comparable  with  what  was  done  in  a  small 
way  experiment,  J  in  turning  the  bottle  slowly  through 
a  number  of  revolutions.  *^The  same  experiment,  car- 
ried out  with  a  thin,  distillable  hydrocarbon  oil  gives 
no  result  compared  with  the  thick  oil,  because 
the  thin  oil  in  that  turning  process  easily 
would  develop  the  result  called  flouring  and  it  is  it- 
self, because  of  its  slight  viscosity,  incapable  of 
holding  its  load  without  dropping  very'rapidlw  so  that 
it  is  notably  inferior  and  has  always  been  recognized  in 
the  practice  as  inferior  to  the  thick  residum  oils  which 
ere  particularly  adapted  to  the  Elmore  process  and,  as 
was  stated  a  moment  ago,  using  the  same  amount  of  oil 
and  the  same  mixture  of  flotation  pulp  and  applying  the 
rapid  agitation  method  you  get  a  result  analogous  to 
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what  is  gotten  in  the  square  jar  there  with  25  per  cent 
of  kerosene;  that  is  a  permanent  froth  which  remained 
heavily  mineral-laden.  Most  important  of  all,  how- 
ever, in  considering  this  question  of  the  use  of  a  thin 
hydrocarbon  oil  by  Kirby  in  that  account  is  the  vio- 
lent agitation  of  thin  hydrocarbon  and  the  ore  pulp, 
in  his  first  patent.  That,  of  itself — that  alone,  that 
is  the  violent  agitation  alone  takes  this  Kirby  patent 
out  of  the  bulk  ore  category  and  brings  it  into  the 
aerated  and  agitation  class.  If  you  can  eliminate  the 
first  step  of  Kirby  and  for  a  minute  suppose  the 
Kirby  process  carried  out  by  this  slow  rotation  of  his 
form  of  apparatus  with  these  arms,  and  the  injection 
of  air,  you  might  have  a  combination  of  buoyancy  flo- 
tation with  a  certain  amount  of  ore  particles  raised 
b}^  air  bubbles,  as  has  been  described  by  other  wit- 
nesses ;  but  you  cannot  tear  the  Kirby  patent  in  half 
and  eliminate  the  first  step,  which  is  violent  agitation. 
If  you  practice  the  first  step,  the  results  are  such  as 
make  it  impossible  to  have  the  Elmore  result  or  the 
Elmore  process. 

The  next  point  I  desire  to  take  up  is:  Will  we  get 
a  satisfactory  metallized  froth  w^ith  this  thin  distillable 
hydrocarbon  of  Kirby  used  in  the  amounts  indicated  by 
him?  That  this  can  be  done  with  entirely  satisfactory 
results  was  shown  here  in  court  twice,  first  in  the  ex- 
periment with  the  square  jar  with  that  milk-shake 
mixer  used  by  Mr.  Phillips,  and  of  which  the  results 
are  still  there;  and  the  other  time  by  Mr.  Dosenbach  in 
the  glass  jar  machine  using  a  form  of  agitating  ap- 
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paratus  very  analogtaous  to  that  shown  by  Kirby  and 
obviously  allowable  under  the  Kirby  patent,  because 
as  I  said  yesterday  in  testifying  on  this  matter,  the 
Kirby  patent  is  a  process  patent  illustrated  by  one 
form  of  apparatus  but  not  tied  up  to  that.  And  as 
I  also  said  yesterday  at  the  time  of  the  Kirby  patent 
application  there  were  two  very  excellent  agitating  and 
aerating  forms  of  apparatus  known  and  particularly 
known  in  this  art,  the  one  being  the  Gabbett  cone  mixer 
and  the  other  being  the  Johnson  mixer,  both  of  which 
were  equally  available  in  carrying  out  this,  with  the 
tliird  form  which  is  here  referred  to  by  Kirby.  Now, 
the  next  question  I  take  up  is  what  was  the  nature  of 
the  froth  produced  by  Kirby? 

The  froth  produced  by  the  carrying  out  of  this 
first  step  of  the  Kirby  process  being  the  thin  distil- 
fable  hydrocarbon  in  the  amounts  as  stated  by  him 
to  be  25  to  75  per  cent,  the  froth  produced  is  an  aerated 
froth,  in  which  the  air  entrained  by  the  rapid  agita- 
tion with  the  form  of  apparatus  illustrated  by  Kirby 
produces  the  air  bubbles.  The  kerosene  forms  the 
material  which  holds  up  the  oil  films  inclosing  the 
air  bubbles  and  in  the  presence  of  the  air  bubbles 
throughout  the  agitated  mixture  the  metallic  sulphides 
concentrate,  in  these  oil  films,  stabilizes  them  and  gives 
us  therefore  as  a  product  a  stable,  mineral-coated  air 
froth,  which  is  the  vital  part  of  the  aerated  froth, 
mineral  coated  of  the  patent  in  suit. 

This  is  the  result,  too  whether  we  use  the  smaller 
or  the  greater  amount  of  oil  indicated  by  Kirby.     I 
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have  personally  carried  out  experiments  in  which  I 
used  25  per  cent  of  kerosene  in  practicing  this  first 
step  of  the  Kirby  process;  I  have  used  75  per  cent 
kerosene  in  the  same  form  of  apparatus  and  have  ob- 
tained excellent,  stable  mineral  froths,  in  both  cases. 
They  are  thicker  when  using  the  larger  amount  of 
oil  with  sufficient  agitation.  The  only  difference  in 
the  result  using  from  25  to  75  per  cent  was  a  more 
copious  mineral  coated  froth  where  the  larger  amount 
of  oil  was  used.  I,  in  fact,  have  carried  out  experi- 
ments using  5  per  cent  and  running  up  to  75  per  cent 
of  kerosene. 

1  now  would  like  to  take  up  for  a  moment  and  dis- 
cuss a  dissenting  opinion  on  this  matter.  I  have  ex- 
pressed myself  just  now  as  to  what  T  considered  was 
the  character  of  froth  produced  in  the  Kirby  process, 
that  it  was  an  aerated  froth  and  described  it.  I  now 
desire  to  turn  to  the  opinion  of  Dr.  Leibmann  on  that 
matter  as  given  on  page  437  of  volume  2  of  the  Hyde 
original  record,  complainant's  record. 

Q.  221.     Complainant's  record? 

A.  Complainant's  record,  page  437.  Dr.  Leibmann 
there  says:  'T<irby's  process  consists  in  the  separa- 
tion of  minerals  from  ores:  (a)  partly  by  buoyancy 
flotation;  (b)  partly  by  lifting  the  aggregates  of  min- 
eral in  oil,  which  are  at  the  bottom,  by  air  bubbles 
to  the  top,  and  removing  the  products  of  (a)  and 
(b)  together."  I  do  not  agree  with  Dr.  Leibmann  in 
this  matter.  I  believe  that  this  statement  of  his  would 
make  the  first  step — he  puts  it  in  two  parts,  a  and  b 
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— this  would  make  the  first  step  of  the  Kirby  process, 
using  a  thin  distillable,  hydrocarbon  and  violent  agita- 
tion as  described  in  the  section  (c)  in  the  specification 
to  have  as  its  result  buoyancy  flotation.  Now,  I  have 
shown,  in  discussino-  this  matter  a  moment  a'^o  that 
that, is  absolutely  fatal  to  any  Elmore  result,  and  we 
cannot  get  buoyancy  oil  flotation  if  we  practice  honestly 
and  as  described  in  the  patent  the  first  step  of  the 
Kirby  process.  The  operation  of  the  second  step,  of 
slow  agitation,  is  described  by  him  as  producing  the 
lifting  of  mineral  in  oil,  to  air  bubbles — of  air  bub- 
bles, to  the  point — 

O.  222.     As  described  by  Dr.  Leibmann,  not  Kirby? 

A.  As  described  by  Dr.  Liebmann  as  having  the 
result  which  is  mentioned  in  his  statement  of  the  second 
part  of  the  result.  That  is  a  supplementary  process 
and  probably  has  that  general  result  there  stated.  There 
was  a  slow  additional  raising  of  mineral  particles,  and 
undoubtedly  by  the  aid  of  the  injection  of  air  and  the 
currents  produced  thereby,  which  supplements  the  or- 
iginal result  of  the  violent  agitation.    ■ 

Now,  a  few  pages  further  on,  in  the  same  record, 
on  page  442,  in  the  continuation  of  Dr.  Liebmann's 
testimony,  near  the  middle  of  the  page,  Dr.  Liebmann 
says :  "The  experience  which  I  have  gained  from 
experiments  makes  me  doubt  whether  the  assertion 
made  under  No.  3,  viz.,  the  possibility  of  the  use  of 
a  thin  hydro-carbon  for  the  purpose  of  the  recovery 
of  the  minerals  is  a  fact.     In  j^a^'view  of  it,  no  thin 


oil  can  be  used  :g^^^f^advantage,   and   the  patentee 


Butte  &  Superior  Mining  Company.  3673 

Samuel  P.  Sadtler 

himself  describes  that  the  mineral  collected  at  the  bot- 
tom of  the  layer  of  thin  oil,  which  is  near  the  water 
surface."  Dr.  Liebmann  has  here  said  that  in  his 
view  and  in  the  light  of  his  experience  no  thin  oil  can 
be  used,  which  I  think  simply  states  the  weight  of 
Dr.  Liebmann's  further  experience,  because  I  take  now 
his  second  view  rather  than  his  first  view — and  that 
is  in  the  same  line  with  mine,  that  you  can  not  use 
thin  oil  to  advantage  in  trying  to  practice  buoyancy 
oil  flotation,  and  he  doubts,  therefore,  whether  the 
thing  is  practical.  I  doubt  whether  it  is  practical, 
but  I  see  the  point  of  the  use  of  thin  oil  by  Kirby 
if  we  practice  the  Kirby  process  in  its  entirety.  Dr. 
Liebmann  has  well  stated  the  difficulties  of  using  a 
thin  hydro-carbon  oil  for  buo3^ancy  flotation,  and  if 
we  add  to  this  statement  the  fact  that  from  25  to 
75  per  cent,  of  this  thin  hydro-carbon  oil  is  recom- 
mended by  Kirby  instead  of  100  to  300  per  cent  agreed 
upon  as  needed  for  the  Elmore  buoyancy  flotation,  and 
if  we  add  to  this  again  as  an  additional  element  the 
violent  agitation  that  Kirby  advised^  I  see  how  im- 
possible it  would  be  to  obtain  any  buoyancy  flotation 
results  in  connection  with  the  first  step  of  the  Kirby 
process,  or  as  a  summary — as  a  result  of  the  com- 
bined steps. 

I  now  pass  next,  in  considering  the  Kirby  patent, 
to  the  conditions  of  the  removal  of  the  froth,  as  stated 
on  page  3,  lines  37  to  41  in  the  Kirby  patent.  'The 
rotating  movement  of  which — "  And  now  we  have 
passed  the  practice  of  the  first  and  second  steps,  one 


3674        Minerals  ScfHira!     ' ,  I  muted,  ct  al.,vs. 

Samuel  P.  Sadtlcr 

following  the  other — "the  rotating  movement  of  which 
leads  the  floating  scum  of  hydrocarbon  liquid,  air  bub- 
bles and  concentrates,  against  the  curved  skimming- 
bar,  which  is  hung  so  as  to  assist  and  divert  this 
floating  layer  and  cause  it  to  pass  into  the  settling  or 
washing  chamber,  box  No.  29."  We  have  here  des- 
cribed a  device  characteristic  of  this  Kirby  patent, 
which  is  the  exact  equivalent  of  the  skimming  device 
which  is  in  daily  mill  practice;  that  is,  the  froth  is 
moved  along  from  the  surface  of  the  spitzkasten  by  the 
continued  motion  of  a  slowly  moving  bar,  which  hangs 
just  low  enough  to  move  the  froth  easily,  without  cut- 
ting down  below  the  line  of  junction  of  the  froin 
and  the  w^ater,  so  that  it  really  moves  the  froth  by 
taking  off  the  top  of  it,  and  the  larger  body  of  i-, 
and  in  that  way  continually  discharges  into  the  launder. 
That  is  the  case,  with  the  skimming  bar  here,  tlie 
movement  of  this  accumulating  froth  or  floating  scum, 
it  is  called  here,  and  that  is  just  as  strong  a  term  as 
was  used  in  the  Minerals  Separation  patent;  the  float- 
ing scum  of  highly  mineralzed  ore  bubbles  and  co.i- 
centrates  into  the  washing  chamber. 

Now,  we  have  next  on  page  4  of  this  patent  the 
saving  of  the  froth  after  movement  by  skimming, 
lines  12  to  17:  ''The  stream  of  skimming  enters  the 
central  cylinder,  within  which  the  water  and  the  hydr.> 
carbon  sepante,  the  former  sinkmg  while  the  lat  t(-:r, 
with  the  accompanying  concentrates  and  air  bubbk^3, 
floats  in  a  layer  as  shown."  The  stream  of  skim- 
ming— Skimming  is  a  very  inexpressive  word,  but  re- 
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fers  to  what  has  been  taken  off  by  the  skimming  bar 
— The  stream  of  skimming  goes  on,  and  the  water 
sinks,  while  the  latter,  meaning  the  hydro-carbon  with 
its  accompanying  concentrates  and  air  bubbles,  floats 
in  a  layer  as  shown.  There  is  a  clear  indication 
here  that  we  have  the  same  form  of  combination  of 
concentrates  and  air  bubbles  in  an  aerated  froth  that 
was  skimmed  off,  and  I  consider  it  to  have  been  the 
result  of  the  practice  of  the  first  and  second  Kirby 
steps,  one  following  the  other. 

We  9-0  now  to  line  17:  'The, apparatus,  No.  42, 
has  its  arms  revolving  gently  within  this  layer,,  sD 
as  to  bong  up  and  discharge  air  bubbles  and  assist  the 
separation."  If  we  have  a  compact  layer  of  oil,  with 
only  incidentally  a  few  air  bubbles  on  it,  this  step 
would  be  entirely  needless;  it  would  have  no  mean- 
ing to  it;  but  it  has  a  meaning  as  read  here.  The 
arms  revolving  gently  within  this  layer,  break  up 
and  discharge  air  bubbles  and  assist  the  operation.  '  We 
have  seen  in  an  experiment  here  the  way  in  which 
slow  rotation  can  discharge  air  from  an  aerated  froth; 
in  other  words  we  can  get  the  air  out  of  the  froth  by 
slow  rotation. 

Then  again  we  turn  on  this  same  page,  further 
down,  to  line  31:  'The  concentration,  which  fallft  to 
the  bottom  of  the  tank,  accompanied  by  the  hydro- 
carbon which  adheres  to  them,  are  drawn  off  in  a  thick 
condition."  That  means  that  the  froth  and  concen- 
trates are  drawn  off  in  a  thick  condition,  alonsf  with 
the  hydro-carbon  adhering  to  them,  through  the  pipe 
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No.  45.  These  descriptions  follow  clear  through  to 
the  end  of  the  description  of  the  Kirby  process  and 
seem  to  me  assurance  that  the  practice  of  the  first 
and  second  steps  leaves  him  to  deal  with  an  aerated 
froth  carrying  mineral  material.  The  action  of  the 
skimming  bar  and  the  after  treatment  referred  to 
here  of  the  concentrate  and  air  bubble  mixture  are  all 
in  accord  with  that  idea.  They  are  not  in  accord 
with  the  idea  that  we  would  have  here  a  compact  layer 
of  oil  carrying  in  it  mineral  particles  held  up  by 
buoyancy  flotation,  and  not  connected  with  froth  for- 
mation. 

I  also  would  like  to  call  attention,  before  finish- 
ing this  matter,  to  claim  No.  1  of  the  Kirby  patent. 
In  claim  No.  1  of  the  Kirby  patent  we  have  in  line 
14:  ''First,  violently  agitating  the  'mass  so  as  to 
break  up  said  distillable  substance" — meaning  the  thin 
hydro-carbon  liquid — "into  minute  globules."  Kirby 
does  not  say  that  air  is  entrained,  but  I  do  not  see 
that  we  can  escape  that  conclusion,  if  we  remember 
the  Kirby  form  of  apparatus  and  the  words  "violent 
agitation."  The  next  following  in  this  claim,  "in  al- 
lowing said  mass  to  settle."  That  is  a  step — "where- 
by a  considerable  quantity  of  mineral  particles,  having 
become  coated  with  said  substance,  will  float  to  the 
top  of  the  mass."  Now,  that  ends  the  first  step,  the 
production  of  the  aerated  froth  by  agitation,  the  al- 
lowing it  to  come  to  rest,  the  separating  and  rising 
of  the  froth  as  described  here,  which  has  become  coated 
— "the   mineral   particles   having  become   coated   with 
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said  substance,"  meaning  the  hydro-carbon,  will  float 
by  reason  of  the  air  bubbles  to  the  top  of  the  mass. 
"And  in  gently  agitating  the  portion  thereof  which 
settles."  That  gentle  agitation  is  to  stir  up  the  por- 
tion on  the  bottom,  which  is  a  counterpart  of  the  re- 
treatment  of  the  tailings,  in  which  a  certain  amount 
has  dropped,  and  the  flowing  into  the  same  of  a  gas 
for  the  purposctliere  stated,  of  assisting  the  flotation 
of  said  substance;  that  which  is  on  the  bottom — and 
the  mineral  particles  coated  therewith.  And  then,  fin- 
ally, removing  the  floating  layer. 

I  would  just  say,  finally,  in  connection  with  this 
Kirby  matter,  that  in  my  opinion  the  Kirby  process, 
using  from  25  to  75  per  cent  of  a  light  oil  for  the 
production  of  a  mineralized  froth,  accords  entirely  with 
the  theory  of  froth  production  as  I  understand  it, 
and  as  it  has  been  testified  to  in  this  trial.  The  thin 
hydro-carbon  or  kerosene,  which  we  will  take  as  an 
illustration  of  that,  is  not  of  itself  one  of  the  class 
of  the  particularly  frothing  oils;  it  is  not  one  of  the 
class  that  is  so  characterized,  because  of  its  practical 
insolubility  in  water,  and  its  inability  to  sufficiently 
increase  the  viscosity  of  the  air  bubble  film  of  and 
by  itself.  But,  when  you  add  the  ore  pulp  and  pro- 
duce violent  agitation  in  contact  v/ith  the  thin  ore 
pulp,  you  gti  a  permanent  froth,  because  the  sulphide 
mineral  concentrating  in  the  oil  film  gives  the  needed 
viscosity  to  the  film,  and  the  result  is  a  permanent 
mineralized  froth.     The  kerosene,  whether  use(f^25% 
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or  75%,  contribtites  the  oil  film  with  some  concentra- 
tion in  the  film,  which,  when  stabilized  by  the  min- 
eral particles,  gives  us  a  stable  froth  in  every  case, 
no  matter  what  the  proportion  of  the  oil  is. 

O.  223.  You  observed  the  experiment  performed 
by  l\Ir.  Dosenbach,  representative  of  the  Kirby  patent, 
did  you  not? 

A.     I  did. 

Q.  224.  I  presume  you  can  not  carry  the  details 
all  in  mind,  therefore  I  refer  you  to  Mr.  Dosenbach's 
description.  Part  of  the  description  appears  on  page 
1224,  extending  a  little  onto  1225,  and  the  rest  of  it 
appears  on  page  1227  of  the  typewritten  transcript.  I 
wish  you  would  just  examine  the  details  of  that  ex- 
periment, and  state  whether  that  represents  what 
he  did,  and  how  it  accords  with  your  view  of  the 
Kirby  Process. 

A.  I  have  refreshed  my  memory  by  reading  the 
description.  I  saw  the  operation  carried  out,  and  re- 
call the  results.  In  this  case  25%  of  kerosene  distil- 
late was  used,  which  represents  the  thin  distillable 
hydrocarbon  that  the  Kirby  patent  speaks  of.  It  was 
carried  out  in  a  glass  jar  with  the  rotating  mechanism, 
which  in  my  opinion  is  the  counterpart,  the  equivalent 
of  the  apparatus  figured  in  the  Kirby  patent.  Kirby 
prescribes  violent  agitation;  it  is  mentioned  in  three 
of  his  claims  in  those  words,  and  in  the  specifications 
he  speaks  of  thoroughly  agitating  for  the  purpose  of 
effecting  thorough  admixture.     I  therefore  believe  that 
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we  had  a  perfectly  fair  practice  of  that  Kirby  first 
step  in  using  that  apparatus  which  was  used  here  in 
the  experiment.  Ihe  amount  of  oil  was  taken  as 
stated  by  him,  the  character  of  the  oil  was  that  stated 
by  him  and  the  operation  was  carried  out  to  the  end 
of  that  first  step,  with  a  view  of  seeing  what  result 
was  obtained  in  that  first  step.  The  whole  of  the 
Kirby  machine  was  not  set  up,  and  the  practice  of 
the  secondary  step  of  trying  to  recover  more  of  the 
mineral  from  the  gangvie  in  which  it  was  inclosed 
and  from  which  it  had  not  been  originally  raised  in 
the  froth — That  was  not  practice!  because  it  did  not 
throw  any  light  at  all  upon  the  single  question  at  issue, 
as  to  whether  a  froth  is  produced  in  the  Kirby  pro- 
cess, and  if  so,  what  is  the  character  of  that  froth. 
I  saw  the  operation  carried  out,  and  I  recognized,  as 
stated  here,  the  result:  "A  copious,  highly  mineralized 
froth  is  formed." 

Q.  225.  The  patent  in  suit  refers  to  the  two  Cat- 
termole  patents.  Will  you  state  your  understanding 
of  the  Cattermole  patent  No.  777273,  and  the  rela- 
tion bctw^een  that  process  and  the  process  of  the  patent 
in  suit. 

MR.  WILLIAMS:     Page  714  of  the  Hyde  record. 

A.  I  have  before  me  the  patent  No.  777273,  to 
Arthur  Edward  Cattermole.  In  this  Cattermole  patent 
we  have  the  following  statement,  beginning  line  16  on 
page  1 :  "The  invention  depends  vipon  the  applica- 
tion of  the  follow'ing  facts:     First,  ^^  a   mixture  of 
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j;owdered  metalliferous  matter  and  gangue  is  treated 
with  oil  suspended  in  water^that  is  to  say  ^n  emulsion]* 
the  oil  has  a  more  or  less  selective  action,  and  will 
coat  the  particles  of  -metalliferous  matter  in  preference 
to  the  particles  of  gangue,  while  the  particles  of  gangue 
will  be  wetted  by  the  water."  That  statement  of  fact 
was  quite  w^ell  known,  and  had  been  disclosed  or- 
iginally by  Haynes,  and  afterwards  referred  to  by  Ever- 
son,  and  is  also  disclosed  by  Froment;  that  is  this 
selective  action  of  the  oil  for  the  metalliferous  particles 
and  the  coating  of  the  metalliferous  particles  in  pref-' 
erence  to  the  particles  of  gangue.  That  is  all  that 
has  to  be  considered  for  the  moment. 

Now,  the  second  statement  of  facts  on  which  the 
invention  depends  is  as  follows:  "If  the  water  which 
is  mixed  with  the  oil  is  acidulated,  with  mineral,  fatty, 
or  other  acid,  the  selective  action  of  the  oil  w'ill  there- 
])y  be  rendered  more  marked  and  decij^ST"  That 
was  stated  very  clearly  in  the  Everson  patent,  and  Dr. 
Liebmann  has  testified  that  Everson  contributed  the 
feature  to  the  art,  that  acid  aided  in  the  selective  ac- 
tion  of   the  oil. 

The  third  statement  of  fact  is  as  follows:  "If 
the  proportion  of  oil  is  kept  within  reasonably  low 
limits, Ara^Knfi  different  cases  according  to  the  na- 
ture of  the  mineral  to  be  treated  and  the  consistency 
and  nature  of  the  oil,)  and  if  the  mixture  of  water, 
oil,  metalliferous  particles  and  gangue  be  thoroughly 
agitated,  the  metalliferous  particles  that  have  become 
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coalcd  with  oil  will  adhere  together  and  form  granules, 
whicli  granules,  partly  by  reason  of  gravity ^SOT  partly 
on  account  of  their  bulk  as  compared  with  the  indi 
vidual  grains  of  gangue,  will  offer  ka^^7means 
reparation  in  an  up-current  separator,  a'^g  or  other 
similar  appliance."  This  statement  of  fact,  if  con- 
sidered broadly  and  with  reference  solely  to  the  pro- 
portion of  oil,  is  not  a  correct  statement,  because  I 
have  seen  in  the  course  of  this  trial  the  production  of 
an  excellent  mineralized  froth  by  the  carrying  out  of 
agitation  in  the  form  of  apparatus  as  shown  here, 
with  the  Gabbet  cone  mixer,  using  a  relatively  larger 
amount  of  oil,  which  has  been  considered  as  the 
Cattermole  proportion,  or  within  the  Cattermole  limit. 
.That  granules  can  be  formed,  of  course,  is  true,  but 
[  do  not  consider  that  the  formation  of  the  Cattermole 
granules  is  dependent  solely  or  even  mainly  upon  the 
statement  of  the  proportion  of  oil,  that  the  proportion 
of  oil  is  to  be  kept  within  certain  limits.  The  experi- 
ment which  was  carried  out  by  Mr.  Dosenbach  and 
which  was  witnessed  by  me,  showed  plainly  that 
the  production  of  the  Cattermole  granules  was  de- 
pendent upon  certain  conditions  of  operation,  and  not 
upon  agitation  in  the  presence  of  a  certain  particular 
amount  of  oil.  The  first  result  in  the  carrying  out  of 
the  experiment  was  an  excellent  froth.  That  was 
obtained  under  the  conditions  of  rapid  agitation  with 
the  Gabbctt  cone  mixer,  using  baffles  in  the  cylinder. 
Without   removing  the  baffles   it  was   found   possible 
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to  break  down  this  froth,  discharge  the  air  from  it 
and  produce  the  aggregation  of  the  mineral  particles 
spoken  of  as  granules,  in  the  same  vessel  with  the 
same  mixture,  solely  by  changing  the  condition  of  agi- 
tation. Therefore  I  do  not  consider  that  this  third 
statement  of  fact  is  true  in  the  way  in  which  it  is 
stated,  and  I  do  not  consider  that  this  attributing  the 
formation  of  the  granules  to  the  proportion  of  oil  alone 
is  an  accurate  statement. 

The  statement  is  made  further  on  that  this  action, 
meaning  the  production  of  the  granules  under  the 
conditions  stated  here,  is  facilitated  if  the  oil,  before 
the  addition  to  the  liquid,  is  brought  into  a  condition 
of  emulsion  in  water  containing  a  small  amount  of  soap 
or  other  emulsifying  agent.  That,  of  course,  is  very 
likely,  but  that  is  simply  a  facilitating  of  the  action; 
that  does  not  involve  modifying  the  statements  that  I 
have  made,  that  the  production  of  granules  is  not  de- 
pendent upon  the  conditions  stated  in  lines  29  and 
30  of  this  patent. 

Q.  226.  Can  you  explain  that  apparatus  which  is 
shown  in  the  Wolf  patent  No.  787814,  and  what  its 
bearing  is  upon  your  discussion  of  these  different  pro- 
cesses? 

A.     The   Wolfe   patent.    No.    78781^^^ — 

MR.  WILLIAMS:  Complainant's  record  Volume  3, 
page  966. 

THE  WITNESS:  The  Wolfe  patent,  dated  April 
18th,    1905,    has    some   considerable    interest,    because 
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it  shows  clearly  an  efficient  aerating  mechanism — an 
agitating  and  aerating  mechanism  for  the  mixture  of 
oil  and  a  thin  air  pulp  in  connection  with  a  spitzkasten, 
and  the  obvious  intent  and  plan,  as  described  in  the 
patent  also,  is  the  production  of  a  froth  in  the  first 
vessel  shown,  and  the  drawing  off  of  that  froth  through 
a  short  launder  or  connecting  tube  at  once  from  the 
top  of  the  water  in  the  spitzkasten,  where  it  flows, 
as  stated;  while,  on  the  other  hand,  the  gangue  sinks 
and  is  drawn  off  from  the  bottom  of  the  spitzkasten, 
and  the  flow  is  further  carried  then  through  a  side 
connection  from  the  upper  level  in  the  spitzkasten.  This 
connection  of  the  froth  producing  mechanism  and  the 
spitzkasten  is  interesting  as  shown  at  this  day.  I  re- 
fer in  the  patent  to  the  description  on  page  1,  beginning 
line  61 :  "The  mixture  of  oil  and  pulp  passes  into  the 
hollow  cylinder  B^  and  the  rotation  of  the  turbine 
wheel,  B2,  causes  a  rapid  circulation  of  the  mixture 
6^^^^SSvithin  the  cylinder,  and  upward  between 
the  cylinder  and  the  vessel  B."  Stopping  there  for 
a  moment  I  wish  to  recall  that  I  have  already  stated  in 
connection  with  this  construction,  when  I  referred  be- 
fore to  the  Wolfe  patent,  that  Mr.  Sulman  had  stated 
in  his  testimony  in  this  record  that  this  was  a  very 
efficient  apparatus  for  producing  aeration  results,  be- 
cause of  the  construction  of  that  hollow  cylinder,  which 
caused  it  to  act  as  a  baffle,  and  he  considered  it  to  be 
a  very  efficient  baffle  for  the  purpose  of  preventing 
continuous  rotation  within  the  circular  walls  of  the 
cylinder. 
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In  line  66,  page  1,  we  have  the  further  statement: 
"The  Hqnid  is  continuously  discharged  from  the  mixer 
through  the  pipe  B5,  and  passes  into  the  separat- 
ing tank  or  spitzkasten,  and  here  the  sulpho-chlorinated 
oil  adhering  to  the  mineral  of  the  ore,  floats,  j!|aja3d  the 
"gangii^a  the  water  sinks  and  is  removed  by  the 
waste  pipe  C\"  I  also  find  further  down  on  page  1, 
line  92,  the  following  statement:  "By  the  means  thus 
provided  for  eliminating  the  gangue  it  is  possible 
to  treat  ores  with  such  a  desiree  of  asfitation  that  m^ 
whole  of  the  mineral  contents  are  taken  up  by  the 
oil,  accompanied,  however,  by  a  ^eiy-  inconsiderable  ' 
portion  of  4i*^  gangue."  That  is  a  result  which  hap- 
pens in  practice  constantly  and  involved  retreatment 
and  repeated  retreatment  to  get  out  of  the  first  tail- 
ing the  valuable  mineral  which  was  not  floated  in  the 
primary  cell. 

Wolfe,  in  this  patent,  believes  that  he  can  remove 
the  gangue  which  is  there  by  a  hot  water  treatment. 
We  are  not  particularly  concerned  with  that,  be- 
cause it  is  not  a  matter  which  in  my  view  has  any 
bearing  uj5on  the  patent  in  suit;  but  I  only  refer  to  this 
Wolfe  patent  for  the  purpose  of  calling  attention  to 
the  action  of  the  apparatus  and  the  type  of  the  ap- 
paratus, as  an  efficient  agitating  aerating  device  com- 
bined directly  with  a  spitzkasten,  and  for  a  purpose 
which  is  indicated  very  satisfactorily  when  we  come  to 
the  claim. 

I   would  call   attention  to  claims   3,  4,   5  and  6  of 
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this  Wolfe  patent,  in  which  we  have  the  reference 
to  agitation  and  the  reference  to  separation  of  the 
mineral-bearing  oil  from  the  pulp,  and  flotation.  The 
word  flotation  appears  there  as  the  separation  methodj 
that  appears  in  four  of  the  claims  ''Separating  the 
mineral-bearing  oil  from  the  pulp  by  flotation."  After 
having  effected  a  vigorous  agitation  with  an  effic- 
ient form  of  aeratie**\apparatus. 

Now,  I  feel  satisfied  that  we  can  not  practice  this 
procedure  of  first  practising  agitation  with  that  form 
of  apparatus,  without  producing  an  aerated  frothy 
which  holds  the  mineral,  as  stated,  quite  pompletely,  and 
then  if  we  follow  that  by  a  flotation  as  described  here 
in  these  claims  of  the  mineral-bearing  oil,  an  air 
bubble  mixture  over  the  top  of  the  spitzkasten,  that 
it  is  impossible  to  have  anything  else  than  the  removal 
of  a  n:ineral-bearing  froth. 

Q.  227.  Doctor,  you  called  attention  the  other  day 
to  the  fact  that  in  Froment's  Italian  patent  the  ex- 
pression used  in  the  complete  specification  of  the  British 
patent,  that  the  invention  is  a  modification  of  what 
is  known  as  the  oil  process  of  ore  concentration,  was 
not  used — that  this  expression  was  not  in  the  Italian 
patent.  Will  you  tell  whether  this  expression  is  in 
the  provisional  specification  of  the  British  patent,  and 
state  also,  if  you  have  information,  whac  the  relation 
of  the  provisional  specification  is  to  a  complete  specifi- 
cation. 

A.     On  looking  at  these  patents  I  find  that  there 
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is  no  word  at  all  in  the  Italian  patent,  either  in  the 
French  or  the  English  translation  given  here,  of  that 
flatter,  of  its  having  any  relation  to  a  previously 
known  oil  process.  When  we  turn  to  the  English 
patent,  we  find  the  provisional  specification,  which 
■was  the  more  immediate  contribution  of  the  inventor, 
I; imagine,  or,  as  I  understand  it,  to  the  patent  agent, 
contains  no  reference  to  this  connection  or  supposed 
connection.  The  statement  in  the  British  patent  that  it 
is  in  any  way  related  to  a  previous  process,  only  ap- 
pears finally  when  we  come  to  the  complete  specifi- 
cation, which  stands  in  the  name  of  Henry  Harris 
C-ake,  the  patent  solicitor,  and  that  is  as  follows :  "This 
invention  has  reference  to  the  concentration  of  metal- 
liferous ores  and  earths  for  the  purpose  of  separating 
and  recovering  therefrom  the  finely  divided  metal 
or  metallic  compounds,  and  consists  of  a  modifica- 
tion of  what  is  known  as  the  oil  process  of  ore  concen- 
tration." That  was  a  gratuitous  addition  made  finally 
ir\  the  complete  specification  in  the  English  patent.  It 
does  not  appear  anywhere  in  the  Italian  patent,  and 
appears  only  in  this  last  statement  in  the  English  patent, 
and  it  has  not  justification,  to  my  mind,  from  any- 
thing that  is  found  in  the  patent,  EngHsh  or  Italian. 

MR.  SCOTT:  I  offer  the  British  patent  referred 
4i),  No.  10929,  of  1910,  to  Theodore  Jesse  Hoover 
and  ]\finerals  Separation  Ltd.,  this  being  the  patent 
to  which  Dr.  Sadtler  referred  as  containing  a  state- 
cnent  that  the  Froment  process  produced  a  froth. 

THE  COURT:     That  is  not  in  the  Hyde  record? 
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]\IR.   SCOTT:     No,  sir;  it  is  an  additional  one. 

^IR.  WILLIAMS:  In  view  of  the  fact  that  it 
was  in  the  Miami  record  and  I  know  all  about  it,  I 
have   no   objection. 

Patent  No.  10929  admitted  in  evidence  without 
objection,  marked  DEFENDANT'S  EXHIBIT 
No.  216. 

MR.  SCOTT:  I  offer  a  drawing  illustrating  a 
picture  of  the  Fryer  LI  ill  machine  which  was  admitted 
in  evidence  as  one  of  defendant's  exhibits. 

Drawing  admitted  in  evidence  and  marked  DE- 
FENDANT'S   EXHIBIT    217. 

MR.  SCOTT:     You  may  cross  examine. 

CROSS   EXAMINATION, 
BY  MR.  WILLIAMS: 

I  would  call  your  attention,  Mr.  Scott,  to  the  fact 
that  the  witness  referred  to  a  number  of  patents  in 
his  testimony,  and  was — and  one  of  them  was  patent 
562,678. 

MR.  SCOTT:  I  will  ofifer  that  to  make  the  record 
:omplete.  I  offer  patent  962,678  of  Sulman^Greenway 
md-Higgins. 

Patent  admitted  in  evidence  and  marked  DE- 
FENDANT'S EXHIBIT  218. 
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X-Q.  228.  Did  you  testify  as  follows  in  the  suit  of 
Minerals  Separation,  Limited,  against  Miami  Copper 
Company,  relative  to  the  Fryer  Hill  publication: 

*'X-Q.  667.  Then  you  got  your  thorough  agitation 
out  of  the  Everson  patent?  A 

"A.     I  took  that  from  the  Everson  patent.  1 

**X-0.  668.  There  is  not  anything  here  w^hich  d^ 
fines  the  nature  of  agitation  to  your  mind? 

"A.  The  only  statement  I  find  here  is:  ''Arastra- 
like  fans,  attached  to  the  bottom  of  the  tube,  keep  the 
whole  mixture  in  motion."  That  is  a  very  vague  state- 
ment, and  it  is  not  at  all  as  definite  as  the  statement 
in  the  patent. 

"X-Q.  669.  Well,  now,  this  Fryer  Hill  publication 
contains  no  directions  as  to  the  quantity  or  proportion 
of  oil  to  be  used — is  that  right? 

"A.  That  is  right.  Those  have  been  taken  from 
the  patent. 

"X-0.  670.  It  contains  no  directions  as  to  the  kind 
of  agitation  to  be  used — speed  of  agitation? 

*'A.     No,  it  does  not. 

'*X-Q.  671.  And  is  not  associated  with  any  direc- 
tions representing  any  definite  mechanical  structure? 

*'A.     There  are  none. 

"X-Q.  672.  It  contains  repeated  statements  about 
mineral  laden  oil,  mineral  charged  oil;  that  is  right, 
is  it  not? 

"A.     There  are  several  statements. 
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"X-Q.  673.  And  yet  you  will  take  this  article  as  the 
basis  of  a  representation  in  this  court  that  this  ma- 
chine, operating  at  about  2,000  revolutions  per  min- 
ute, is  the  machine  there  described,  and  that  the  oper- 
ation produced  i^that  machine  is  the  operation  there 
described — is  that  the  situation? 

"A.  I  have  explained  in  previous  answers  that  from 
the  dates  of  this  publication,  and  the  publication  im- 
mediately following  it,  in  which  latter  publication  ref- 
erence is  made  by  name  to  the  Everson  process,  and 
then  the  fact  that  the  general,  very  vague  outline  of 
this  newspaper  article  is  entirely  compatible  or  in 
accord  with  what  could  be  done.  Following  more  ac- 
curately the  directions  of  the  patent,  I  have  been  led 
to  consider  that  it  is  a  description  of  the  experiments 
carried  out  in  the  way  of  developing  the  Everson  pat- 
ent."   Did  you  so  testify? 

A.     I  think  probably  you  have  read  that  correctly. 

MR.  SCOTT:  Do  you  wish  to  compare  it,  doctor? 
If  you  do,  you  may  compare  it  with  this  testimony 
that  has  been  read  to  you. 

MR.  WILLIAMS:  I  have  read  it  with  the  greatest 
:are.  I  would  like  to  know  whether  I  have  read  it 
:orrectly. 

A.    You  marked  the  beginning  and  the  end  of  it? 

X-Q.  229.    Yes. 

A.     And  the  ending  of  it  is  here? 

X-Q.  230.    Down  here. 

THE  COURT:     The  better  way  then  would  be  for 
he  witness  to  have  a  copy  and  follow  it. 
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MR.  WILIJAMS:  I  am  sorry  that  the  time  should 
have  been  wasted.  The  witness  has  a  copy  of  it.  I 
thought  .he  had  it  right  here  and  I  wasn't  paying  par- 
ticular attention. 

THE  COURT:  Oh,  I  think  he  can  say  that  you 
read  it  correctly.  He  will  have  the  privilege  of  check- 
ing it  up. 

THE  WITNESS:  I  think  I  answered  correctly 
those  questions  at  that  time.  I  think  the  answers  as 
stated  by  you  were  the  answers  given  at  that  time. 

MR.  WILLIAMS:  I  want  the  witness  to  answer 
the  question  that  I  have  read  it  correctly  with  the 
understanding  that  he  may  correct  my  reading  if  I 
have  made  any  mistake. 

A.     I  believe  it  has  been  correctly  read. 

MR.  WILLIAMS:  I  will  read  it  over  again  and 
3'-ou  will  follow  me. 

MR.  SCOTT:  The  doctor  admits  you  read  it  cor- 
rectly, Mr.  Williams. 

MR.  WILLIAMS:  Page  1081,  volume  2,  Miami 
record. 

(Whereupon  counsel  read  the  extract  from  the  wit- 
ness' testimony  in  the  Miami  case  as  previously 
quoted. ) 

Have  I  read  that  correctly? 

A.  You  have.  Mr.  Williams,  do  you  wish  me  to 
say  whether  I  agree  with  the  statement  of  the  view  I 
there  expressed? 

MR.  WILLIAMS:     I  don't  care  for  that  now. 

A.     All  right. 
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X-0.  231.  Now,  turn  to  page  1083  of  that  volumfe 
commencing  at  question  687.  I  will  read  the  follow- 
ing, and  ask  you  to  follow  it: 

"X-Q.  687.  Now,  you  have  referred  to  the  Criley  and 
Everson  publication,  appearing  on  page  393  (Ex. 
Book,  p.  17).  Now,  in  that  we  have  the  distinct  state- 
ment that  the  oil  used  was  a  black  thick  oil?  You 
know  that,  do  you  not? 

"A.     I  do. 

"X-Q.  688.  You  have  not  carried  that  out,  have 
you  ? 

"A.     I  have  not. 

**X-Q.  689.  You  were  asked  to  consider  this  pub^ 
lication  in  question,  and  you  appeared  to  pay  no  ])ar- 
ticular  attention  to  it  in  your  answer.  Do  you  regard, 
as  a  disclosure  of  a  metallurgical  operation,  capable 
of  being  carried  out,  what  is  there  disclosed? 

"A.  It  does  not,  as  a  disclosure,  give  enough  details 
to  make  it  possible  to  carry  it  out  in  a  definite  and 
accurate  way.     It  leaves  entirely  too  much  to  chance. 

"X-Q.  690.  Will  you  accept  what  the  Privy  Coun- 
sel said  about  the  Criley  and  Everson  publication? 
(Ex.  Book,  p.  209?)  Even  if  the  test  process  is  not 
to  be  discarded  as  a  failure,  it  does  no  more  than  give 
information  "that  if  to  a  greased  mixture  of  pulver- 
ized metal  and  rock  you  add  boiling  sulphuric  acid  in 

a  sufficient  quantity  of  water  in  some  way  a  differen- 

■1 

tiation  is  effected  as  between  the  metal  and  the  gangue.* 
That  is  quite  as  complete  a  statement  as  is  given  in 
this  publication.     It  is  a  very  fragmentary  statement. 
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Will  you  accept  that  as  a  proper  description  of  the 
extent  of  the  disclosure? 

*'A.    No;  I  would  not  accept  it  for  that  reason. 

"X-Q.  691.  You  will  not  agree  with  the  Privy 
Council  ? 

"A.     No." 

Have  I  correctly  read  your  testimony  in  the  Miami 
case  ? 

A.     You  have,  yes. 

X-Q.  232.  Are  you  familiar  with  the  definition  of  an 
arastra? 

A.  I  have  heard  it  fully  explained  and  it  is  in  the 
illustration. 

X-Q.  233.  Have  you  seen  the  illustration  in  the  Cen- 
tury Dictionary? 

A.     Yes. 

X-Q.  234.  Representing-  a  vertical  arrangement  with 
stones,  dragged  around  by  a  team  of  mules,  traveling 
around  and  dragging  it? 

A.     Yes. 

WHEREUPON  an  adjournment  was  taken  until 
2:00  o'clock  P.  M. 

2  o'clock  p.  m.,  May  3d,  1917. 

X-Q.  235.  Relative  to  the  references  that  you  have 
made  to  Ure's  Dictionary  of  Arts,  Manufactures  and 
Mines,  the  first  of  these  references  was  to  an  illustra- 
tion on  page  332,  described  on  pages  331  and  332.  The 
apparatus  is  shown  in  Fig.  1379,  and  was  given  by 
you  as  an  example  of  a  spitzkasten,  was  it  not? 
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A.    Yes,  as  a  separating  vessel. 

X-Q.  236.  And  I  understand  that  you  said  it  was  a 
classifier? 

A.  I  don't  recall  whether  I  used  that  expression 
or  not. 

X-Q.  237.  The  description  of  this  appliance  says  that 
it  is  a  separating  box,  which  receives  slime  water,  and 
that  the  heaviest  portion  is  discharged  at  the  bottom 
and  goes  to  the  buddies  or  shaking  tables.  That  is 
correct,  is  it  not? 

A.     That  is  so  stated. 

X-Q.  238.  Do  you  know  what  a  classifier  is  in  ore 
concentration  ? 

A.  I  don't  know  in  any  accurate  way;  I  only 
know  that  the  principle  is  that  of  allowing  the  heavier 
particles  to  separate,  and  the  lighter  ones  to  pass  on 
and  pass  relatively  successively  in  the  order  of  their 
gravity. 

X-Q.  239.  And  as  a  matter  of  fact,  in  a  classifier  it 
is  the  order  of  the  sinking  power  in  water  rather  than 
gravity  which  controls,  is  it  not? 

A.  The  sinking  power  of  the  materials  in  water, 
yes. 

X-Q.  240.  Now,  the  illustration  on  page  335,  this  is 
also  a  slime  separator,  is  it  not? 

A.  It  is  spoken  of  as  a  form  separator,  in  which 
die  compartments  shown,  numbers  1,  2,  3  and  4,  are 
to  serve  for  the  purpose  of  receiving  minerals  of  dif- 
ferent densities  and  size,  and  they  deposit  successively 
according   to   their   density    as   carried   along   by    the 
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stream  of  water.  That  would  be,  I  presume,  a  classi- 
fier, although  I  do  not  use  the  term  in  any  technical 
sense. 

X-Q.  241.  On  pages  356  and  357  the  apparatus  shown 
in  ^'icr,  1419  is  described  as  a  dolly  tub,  or  packing 
kicve.     Do  you  know  what  that  means? 

A.  Well,  I  read  the  description,  and  I  understand  p 
what  is  to  be  accomplished  in  this  particular  use  here 
described  of  this  apparatus.  I  did  not  intend  to  cite  I 
the  apparatus  as  one  which  w^ould  be  used  for  that 
purpose,  but  as  a  form  of  apparatus  which,  .emoving 
that  detachable  lid,  was  perfectly  adapted  for  serving 
as  an  agitation  vessel  v/hich  would  necessarily,  if  rap- 
idly rotated,  entrain  air.  It  was  offered,  for  that  pur- 
pose, for  illustration. 

X-Q.  242.  And  in  the  description  it  says  that  as  the 
handle  is  turned  by  two  men,  slime  is  shoveled  into 
the  top.     You  knew  that,  did  you  not? 

A.  I  read  the  description  as  given  here.  It  is  illus- 
trated as  operated  by  hand  power,  and  a  couple  of  men 
are  spoken  of  as  taking  hold  of  the  handle  and  turning 
it  rapidly.  It  is  very  obvious  to  me  that  it  is  just  as 
capable  of  being  rotated  more  rapidly  by  a  power  con- 
nection with  the  aid  of  a  pulley.  It  does  not  affect 
the  purpose  for  which  I  introduced  it,  which  was  to 
call  attention  to  the  form  of  agitation  which  would  be 
accomplished  by  these  paddles. 

X-Q.  243.  Figure  1420  show- s  the  condition  at  the 
completion  of  the  operation  with  the  various  strata  of 
solid  material  as  thev  separate,  does  it  not? 
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A.     It  does. 

X-O.  244.  Referring  now  to  the  translation  of  the 
work  of  Agricola  I  read  from  the  test  the  description 
of  the  apparatus  which  is  shown  in  the  photograph, 
defendant's  exhibit  51.  I  read  this  description  as  fol- 
lows: "Quicksilver  is  placed  in  each  tub,  across  which 
is  fixed  a  small  plank,  and  through  a  hole  in  the  middle 
of  each  plank  there  passes  a  small  upright  axle,  which 
is  enlarged  above  the  plate  to  prevent  it  dropping  into 
the  tub  lower  than  it  should.  At  the  lower  end  of  the 
axle,  three  sets  of  paddles  intersect,  each  made  from 
two  little  boards  fixed  to  the  axle  opposite  each  other. 
The  upper  end  of  this  axle  has  a  pinion  held  by  a 
bearing  set  in  a  beam,  and  around  each  of  these  axles 
is  a  small  drum  made  of  rundles,  each  of  which  is 
turned  by  a  small  tooth  drum  on  a  horizontal  axle,  one 
end  of  which  is  mortised  into  the  large  horizontal  axle, 
and  the  other  end  is  held  in  a  flat  cup  with  thick  iron 
plates  in  a  beam.  Thus  the  paddles,  of  which  there 
are  three  sets  in  each  tub,  turn  round  and  agitate  the 
powder,  thoroughly  mixed  v/ith  water  and  separate  the 
minute  particles  of  gold  from  it  and  these  are  at- 
tracted by  the  quicksilver  and  purified.  The  water 
carries  away  the  waste."  Have  I  read  that  descrip- 
tion properly? 

A.     You  read  it  accurately,  yes,  sir. 

X-O.  245.  Relative  to  the  first  method  disclosed  in  the 
Everson  patent,  you  testified  in  the  Miami  suit  as  fol- 
lows, did  you  not,  page  1059,  X-Q.  502,  "It  did  not 
seem  promising  from  a  metallurgical  standpoint  as  an 
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operation?  A.  No,  sir.  X-Q.  503.  And  you  have 
not  done  it?  A.  No,  sir,"  You  so  testified,  did  you 
not? 

A.  I  did  so  testify  in  regard  to  the  first  illustration 
of  the  Everson  patent. 

X-O.  246.  Referring  now  to  your  testimony  in  the 
Miami  suit,  page  1067,  where  you  were  asked  on  X-Q. 
553  what  devices  and  methods  were  well  known  in 
the  art  in  the  wet  separation  of  ores  in  1886  you  an- 
swered: ''A.  The  spitzkasten,  or  its  equivalent,  was 
known  and  available  in  that  case,  or  if  not  by  name, 
its  equivalent  in  the  form  of  some  overflow  vessel. 
X-Q.  554.  Was  there  not  another  device  used  in  the 
wet  separation  of  ores  which  was  peculiarly  adapted 
for  washing  out  by  a  complete  overflow,  to-wit,  the 
water  classification  apparatus?  A.  I  explained  in 
my  testimony  yesterday  that  I  was  not  a  metallurgical 
engineer,  and  therefore  I  must  decline  to  say  what 
was  known  at  that  time,  of  wet  concentration  methods, 
because  I  have  not  studied  that."  Did  you  so  testify 
in  the  Miami  case? 

A.     I  did  so  testify  at  that  time. 

X-Q.  247.  Referring  again  to  your  testimony  in 'the 
Miami  case,  page  1056,  relative  to  what  you  had  done 
in  that  case  as  to  the  carrying  out  of  the  Everson  pat- 
ent and  the  Fryer  Hill  publication,  did  you  not  testify 
as  follows:  "X-Q.  477.  What  you  have  done,  as  I 
understand,  is  to  take  the  proportions  of  oil  which  are 
described  in  the  patent,  and  you  have  done  things  with 
them?  A.  Yes,  sir."  So  far  as  I  have  read  that  is 
accurate  is  it  not? 
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A.     That  is  correct. 

X-0.  248.  I  did  not  add  the  final  part  of  the  answer 
because  I  did  not  think  it  adds  to  the  explanation. 
Now,  relative  to  the  description  of  Froment  as  a  froth 
which  you  say  you  found  in  certain  British  patents 
and  particularly  British  patent  No.  23,870  of  1910,  I 
refer  you  to  that  patent  which  is  at  page  1005 — com- 
mencing at  1001. 

A.     The  British  or  the  Italian? 

X-Q.  249.  No,  the  Minerals  Separation,  Limited,  and 
Nutter  patent  23,870  of  1910.  That  appears  in  the 
Hyde  record,  complainant's  record,  volume  3,  page 
1001.  I  first  refer  you  to  page  1003  which  is  page  3 
of  the  specification  at  the  commencement  of  the  com- 
plete specifications.  In  the  last  paragraph  there  is  a 
general  reference,  is  there  not,  to  processes  described 
m  previous  patent,  mcludmg  the  British  patent  cor- 
responding  to  the  patent  in  suit  and  the  British  patent 
corresponding  to  the  solution  patent?  - 

A.  If  you  can  give  me  the  page  and  line  of  the 
patent  I  can  find  it. 

X-Q.  250.  The  last  paragraph  of  page  3  of  the  speci- 
fications, page  1003  of  the  record.  And  this  state- 
ment does  not  include  the  Froment  patent,  is  that 
correct  ? 

A.  The  statement  at  that  point  does  not  include  it 
but  in  that  same  complete  specification  it  is  included 
at  the  point  at  which  I  cjuoted,  in  the  same  complete 
specification. 

X-Q.  251.    I  didn't  ask  you  that. 
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A.     It  is  not  included  at  this  point. 

X-Q.  252.  Now,  the  point  to  which  you  call  attention 
was  on  page  5  of  the  specifications  as  I  recall  it? 

A.     Yds. 

X-Q.  253.     Line  22  to  24,  is  that  right? 

A.     That  is  right. 

X-Q.  254.  And  the  patent  states:  'The  process  era- 
ployed  to  obtain  these  froths  or  scums  may  be  any 
of  the  well  known  flotation  processes  as  described  for 
example  in  patent  No.  12778,  1902;  29374  of  1904,  7803 
of  1905,  and  two  others  and  this  2359  of  1909. 

A.     That  is  what  I  quoted. 

THE  COURT:  Now,  I  want  to  understand  this 
clearly.  This  speaks  of  producing  froth  and  scum, 
and  then  says  it  may  be  any  of  the  well  known  flota- 
tion processes,  and  names  amongst  others,  the  Froment 
patent;  is  that  right? 

MR.  WILLIAMS:  Yes,  sir,  having  become  well 
known  by  reason  of  the  fact  that  it  was  patented,  and 
that  the  patent  was  widely  published. 

X-Q.  255.  Now,  I  call  your  attention  to  the  fact  that 
on  page  3  of  the  patent  wherein  the  Froment  patent 
is  omitted,  the  reference  is  to  processes — "that  have 
hitherto  been  used  in  the  practice  of  the  separation  of 
metallic  sulphides  from  gangue."  That  is  true,  isn't 
it? 

Let  me  read  that.  It  is  true  that  the  processes 
which  are  there  enumerated  are  spoken  of  as  hitherto 
used  fqr  that  specific  purpose,  of  separating  metallic 
sulphides  from  gangue,  and  they  proceed  then  to  par- 
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ticularize  as  to  their  new  application  of  the  flotation 
processes,  a  separation  between  metallic  sulphides, 
which  was  the  point  of  the  invention,  and  for  that 
reason  they  quoted  these  prior  patents. 

X-0.  256.  Now,  let  us  turn  to  the  California  Journ- 
al of  Technology,  commencing  on  page  681,  exhibit 
47.  The  first  part  of  this  article,  up  to  the  point  where 
a  reference  is  made  to  the  foam  effect,  is  devoted  en- 
tirely to  the  Elmore  oil  buoyancy  flotation  process,  is 
it  not? 

A.  Down  to  the  heading  "Laboratory  Methods." 
That  part  which  precedes  that  is  devoted  to  the  ac- 
count of  the  Elmore  process,  and  particularly  with  ref- 
erence to  the  question  of  the  supposed  further  develop- 
ment of  it  by  means  of  a  centrifugal  separator.  That 
carries  us  down  to  the  heading  "Laboratory  Methods." 

X-Q.  257.  Now,  in  the  part  of  the  description  pre- 
ceding that  heading,  and  the  particular  description  of 
the  Elmore  commercial  apparatus  illustrated  on  the 
first  page  of  the  article — that  is  the  Elmore  commer- 
cial apparatus  is  it  not? 

A.  I  presume  it  is.  It  is  referred  to  there  as  a  plant 
designed  by  the  Oil  Concentration  Syndicate.  I  don't 
know  anything  at  all  about  the  coimection  that  that 
particular  syndicate  may  have  with  the  Elmore  process, 
but  it  is  undoubtedly  referring  to  the  Elmore  process. 

X-Q.  258.  Don't  you  recognize  that  as  substantially 
the  apparatus  that  is  shown  in  the  Elmore  first  patent? 

A.  I  can  not  be  quite  certain  about  that,  but  I  am 
willing  to  say  that  it  carries  out  the  Elmore  procedure 
in  accordance  with  the  spirit  of  the  Elmore  process. 
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X-Q.  259.  I  now  show  you  the  drawing  of  the  El- 
more patent,  the  first  process  patent,  No.  676679,  and 
ask  you  whether  or  not  the  drawing  in  this  CaUfornia 
Journal  does  not  show  in  substance  the  same  apparatus. 

A.     It  shows  the  same  general  plan  of  operating. 

X-Q.  260.  In  reading  over  this  description  I  find 
the  following:  "The  mineral  laden  oil,  collected  from 
the  separators,  is  carried  to  a  large  receiving  tank,  B. 
Here,  after  being  heated,  in  order  to  thin  it  and  to 
overcome  its  viscosity,  the  oil  is  charged  into  centri- 
fugal machines,  where  the  concentrates  are  separated 
out.  The  oil,  free  from  its  load  of  mineral,  is  pumped 
back  to  the  original  storage  tank  to  be  used  again." 
That  is  correct,  is  it  not? 

A.     That  is  correct. 

X-Q.  261.  The  expression  "mineral  laden  oil"  is  an 
apt  expression  to  describe  the  Elmore  float? 

A.  That  is  the  expression  which  refers  to  the  way 
in  which  the  mineral  is  carried  in  the  Elmore  heavy 
residuum  oil. 

X-Q.  262.  And  in  the  Elmore  process  heat  is  not 
used  in  the  process  because  it  impairs  the  viscosity  of 
the  oil,  is  that  true? 

A.    Not  up  to  this  stage. 

X-Q.  263.    Not  until  the  separation  is  completed? 

A.    Until  the  mineral  has  gone  into  the  oil. 

X-Q.  264.  The  mineral  has  gone  into  the  oil  and  the 
float  has  been  overflowed,  and  after  the  float  has  gone 
into  the  receiving  tank. 

A.     I  don't  know  anything  about  the  float;  I  don't 
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know  just  how  you  apply  that  term  in  that  case,  but 
following  the  illustration  here,  the  separation  of  the 
compact  oil  layer  from  the  water  has  taken  place,  and 
the  mineral  is  carried  in  that  upper  oil  layer. 

X-Q.  265.  And  then  this  description  says  that  the 
mineral  laden  oil  goes  into  the  receiving  tank  B,  and 
there  heat  is  applied,  does  it  not? 

A.  After  that,  in  order  to  advantageously  centri- 
fugatc. 

X-Q.  266.  And  also  to  overcome  the  viscosity  of  the 
oil,  that  is  the  language? 

A.     That  is  the  purpose,  yes. 

X-Q.  267.  And  in  the  process  up  to  the  point  of  the 
separation,  heat  must  be  avoided,  must  it  not? 

A.    In  the  Elmore  process. 

X-Q.  268.  Then  this  description  speaks  of  the  oil 
as  a  heavy  residuum,  does  it  not? 

A.    It  does. 

X-Q.  269.  And  says  usually  about  a  ton  of  oil  is 
kept  in  operation  for  each  ton  of  ore,  docs  it  not? 

A.    Yes,  usually  about  one  ton  of  oil. 

X-Q.  270.  And  then  it  speaks  of  an  advantageous 
method  of  separation,  whereby  "the  losses  are  not 
greater  than  from  one  to  three  gallons  of  oil  per  ton 
of  ore."    That  is  correct,  is  it  not? 

A.  That  seems  to  apply  to  this  carrying  out  of  the 
Elmore  process,  with  the  steps  mentioned,  that  of  thin- 
ning it  by  heat  and  centrifugate  it,  and  in  that  way 
they  reduce  the  relative  loss  of  oil. 

X-Q.  271.  What  is  the  measure  in  pounds  of  one  to 
three  gallons  of  heavy  residuum  oil,  per  ton  of  ore? 
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A.  The  specific  gravity  of  the  oil  is  given  there  as 
-9,  so  100  pounds  of  that  would  be  90  lbs. — that  is, 
you  would  have  90  lbs.  indicated  there  as  the  weight  of 
a  volume  corresponding  to  the  volume  of  the  ore. 

X-Q.  272.  From  one  to  three  gallons  of  oil  per  ton 
of  ore  would  be  how  many  pounds  of  oil  per  ton  of 
ore  ? 

A.  Well,  I  don't  know^  whether  I  can  calculate  that 
off-hand.  I  don't  know  the  weight  of  a  gallon  off- 
hand, of  liquid  of  a  gravity  of  .9.  I  could  find  it  in 
the  table. 

X-Q.  273.  Well,  never  mind,  I  wall  supply  the  cal- 
culation; I  thought  you  had  it  in  your  head. 

A.  No.  I  can  give  you  the  figure  any  time  that  I 
can  take  the  tables  and  calculate  it. 

X-Q.  274.  Now,  let  us  turn  to  the  tests  to  which 
you  have  particularly  called  attention,  under  the  head- 
ing, "Test,  Molybdenite  Ores."  Now,  the  first  item 
which  you  did  not  read  was  the  mesh,  30.  That  is  very 
coarse  material  is  it  not,  for  flotation  treatment? 

A.  The  ore  here  is  given  in  these  experiments  as 
30  mesh  in  the  experiment  in  which  the  small  quantity 
of  oil  was  used. 

X-Q.  275.  And  I  read  the  part  of  the  description 
which  you  did  not  read,  which  refers  to  Nos.  1,  2  and 
3,  evidently  to  the  Elmore  oil  buoyancy  experiment, 
but  which  is  followed  by  the  description  of  the  smaller 
proportion  of  oil  experiments.  "Experiment  No.  1 
showed  the  ple;rtence  of  middlings,  requiring  finer 
crushing  to  liberate  the  sulphide." 
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A.    That  was  20  mesh. 

X-Q.  2/6.     Therefore  that  was  too  coarse  for  use? 

A.    For  that  purpose. 

X-Q.  277.  "Experiment  No.  2  and  No.  3  gave  prac- 
tically the  same  percentage  of  extraction,  but  the  con- 
centrate in  No.  3  was  much  lower  grade  than  in  No.  2." 
Now,  No.  2  was  the  30  mesh;  that  was  a  little  finer, 
wasn't  it? 

A.    Thirty  mesh  is  finer  than  the  first  one,  20  mesh. 

X-Q.  2/8.     And  No.  3  was  40  mesh? 

A.     Yes. 

X-Q.  279.  Now,  when  they  go  to  forty  mesh  it  says 
tlTC,concq0trates  were  nuich  lower  than  it  was  in  No.  2. 
That  is  to  say  when  they  lower  to  forty  mesh  they  get 
a  lower  grade  of  concentrate?    That  is  it,  is  it  not? 

A.  But  they  change  the  amount  of  oil  between  two 
and  three.    There  is  another  element  comes  in. 

X-Q.  280.  Yes,  but  it  is  only  one  and  two  thousand 
k.g.— 2000  gms.  ? 

A.    Just  as  it  is  given  there  in  the  other  case. 

X-Q.  281.  And  the  amount  of  ore  was  1000  gms. 
in  the  number  3  and  the  amount  of  oil  is  just  a  little 
more  than  that,  about  1200  gms.? 

A.     1200,  yes,  there  is  a  difference  in  the  two. 

X-Q.  282.  There  is  a  little  difference  in  oil.  That 
is  to  say,  the  proportion  of  oil  to  ore  is  slightly  in- 
creased as  1000  is  to  1200?     Is  that  right? 

A.    That  is  the  difference  between  those  two. 

X-Q.  283.  Then  it  says  "A  comparison  of  values 
of  concentrate  in  number  1,  number  2  and  number  3 
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shows  clearly  that  although  the  finer  crushing  has 
freed  the  molybdenite  sulphide  from  the  gangue,  at  the 
same  time  it  has  produced  a  larger  percentage  of  fine 
gangue  which,  becoming  mechanically  occluded,  in  the 
oil,  gives  a  low  grade  concentrate."  I  have  read  it 
correctly,  have  I  not? 

A.     That  is  correctly  stated. 

X-Q.  284.     Now,   following  that  were  experiments 
Nos.  4,  5  and  6,  which  it  is  said  "show  the  results  ob-    I 
tained  by  treating  separate  samples  with  small  quanti- 
ties of  oil  in  a  salt  solution,  and  agitating  violently  to 
produce  the  foam  effect."     I  have  read  that  correctly,    I 
have  I  not? 

A.    That  is  correct.  |, 

X-Q.  285.  "This  method  gives  the  highest  grade 
concentrates  of  any  of  the  direct  treatments  here  out- 
lined. In  experiment  number  6  only  about  10  c.c.  of 
oil  was  used  for  100  gms.  of  ore.  This  gave  an  ex- 
traction of  75  per  cent  with  concentrates  running  32.4 
per  cent  molybdenum  sulphide."  The  experiments 
which  gave  the  best  extraction  or  the  best  record  was 
the  last  of  these  three  with  8.9  per  cent  of  oil,  was  it 
not? 

A.     Yes,  sir. 

X-Q.  286.  And  the  experiment  which  gave  the 
poorest  extraction  or  recovery  was  th'?  one  in  v/hich 
2.1  per  cent  of  oil  was  used,  is  that  right? 

A.     It  is  in  that  report. 

X-p.  287.  And  the  recoverv  there  was  43.5  per 
cent,  and  when  the  amount  of  oil  was  increased  to  5.3 


Butte  &  Superior  Miuiiig  Com/^any.  3705 

Samuel  P.  Sacltler 

per  cent  the  recovery  was  47  per  cent;  and  when  the 
oil  was  increased  to  8.9  per  cent,  the  recovery  was  75 
per  cent.    That  is  correct,  is  it  not? 

A.  I  think  something  must  be  borne  in  mind,  to- 
wit,  the  number  of  treatments  indicated  there. 

X-Q.  288.  Yes.  You  didn't  explain  that.  Suppose 
you  explain  it? 

A.  I  think  that  that  indicates  that  there  was  a  sec- 
ond treatment  and  a  third  treatment. 

X-Q,  289.  That  is  after  the  manner  of  the  Elmore 
process,  when  you  put  the  things  through  a  centrifugal 
and  thereby  extract  the  oil  and  then  send  it  through 
again,  isn't  that  so? 

A.  This  has  nothing  to  do  wath  the  Elmore  process 
whatever;  there  is  no  connection  with  centrifugation 
here.  It  is  the  foam  effect.  The  foam  effect  is  not 
centrifugation. 

X-Q.  290.  I  call  your  attention  to  the  fact  that  that 
column  headed  "Number  of  treatments"  runs  through 
the  upper  three  experiments,  which  are  Elmore  experi- 
ments, and  there  we  have  number  of  treatments  four, 
number  of  treatments  three,  number  of  treatments 
three,  so  you  know  what  they  mean  is  the  Elmore  proc- 
ess, don't  you? 

A.    No,  I  can't  say  that  I  do. 

X-Q.  291.  Well,  it  is  described  in  this  article,  pro- 
fessor, that  they  put  them  through  the  centrifugal  and 
used  it  over  again? 

A.  Under  it,  by  the  use  of  a  series  of  cylinders. 
But  the  application  of  the  Elmore  method  under  the 
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head  of  additional  treatment  is  not  possible  where  we 
are  trying  a  foam  effect.  The  foam  effect  is  tried 
and  shown  there  and  described  by  these  writers  and  it 
has  no  possible  application  to  a  second  or  third  follow- 
ing of  the  Elmore;  haven't  anything  to  do  with  it,  nottl- 
slightest. 

X-Q.  292.  I  don't  think  you  have  figured  that  out, 
professor? 

A.  I  have  not  figured  out  what  this  ''treatment" 
means  because  it  is  not  indicated,  it  is  not  indicated  at 
all,  and  therefore  I  am  not  prepared  to  say  that  that  j 
has  one  value  or  the  other,  but  I  am  prepared  to  say  ( 
that  whatever  it  is  it  is  not  a  following  of  any  step  of 
centrifugation  or  anything  else  of  the  Elmore  process. 
That  is  practically  out  of  the  question  with  the  foam 
method  of  operation. 

X-Q.  293.  Now,  everything  that  we  have  been  con- 
sidering in  this  table  is  under  the  heading  ''Labora- 
tory methods,"  isn't  it? 

A.  No,  the  heading  in  the  case  of  tests,  laboratory 
methods  describes  what  was  found  on  page  36  of  this 
California  publication,  laboratory  method  applies  to 
what  there  follows:  "The  mixing  or  agitating  can  be 
done  in  two  different  ways.  The  charge  may  be  agi- 
tated very  gently,  the  oil  being  kept  in  a  single  lake, 
and  broken  up  as  little  as  possible,  consistent  with  a 
thorough  contact  of  pulp  and  oil,  or  the  charge  may  be 
agitated  so  violently  as  to  dash  the  oil  up  into  a  foam 
or  froth  full  of  air  bubbles,  thus  a  very  thorough  con- 
tact of  oil  and  pulp  is  obtained.     Each  method  has  its 
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advantages  and  disadvantages,  and  these  are  discussed 
later."  Now,  this  is  what  is  implied  when  he  begins 
the  discussion  of  laboratory  methods  and  the  way  in 
which  this  laboratory — these  laboratory  methods  are 
carried  out  is  farther  described  on  the  same  page,  page 
36:  "Three  methods  of  mixing  may  be  used.  1.  By 
inverting  the  tube  several  times,  thus  allowing  the  ore 
to  fall  through  the  oil.  2.  By  rotating  the  tube  in  a 
horizontal  position,  thus  throwing  the  pulp  upon  the 
surface  of  the  lake  of  oil.  3.  By  violently  shaking  the 
tube,  thus  producing  the  foam  effect,  or  at  least  shat- 
tering the  oil  into  small  globules."  Then  after  that  we 
come  to  the  tests.  These  tests  are  not  necessary  any 
longer  to  be  considered  as  illustrative  of  these  labora- 
tory methods,  but  they  are  the  application  of  the  labor- 
atory method  to  particular  tests  of  ore  for  the  purpose 
of  arriving  at  a  knowledge  of  results. 

X-Q.  294.  Now,  just  read  the  first  paragraph  there, 
that  headed  "tests" — molybdenite  ore.     Read  it  aloud. 

A,  "The  ore  treated  was  low  grade — "  that  is  what 
you  mean? 

X-Q.  295.     Yes,  read  that  paragraph? 

A.  "The  ore  treated  was  low  grade  with  the  values 
fairly  disseminated.  The  gangue  minerals  were  ortho- 
clase  and  quartz.  Samples  were  crushed  to  20,  30  and 
40  mesh,  and  treated  in  percolating  tubes  as  outlined 
above.  The  details  and  results  are  given  in  the  follow- 
ing table." 

X-0.  296.  Don't  that  make  it  pretty  clear  that  thesr 
were  laboratory  methods? 
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•  A.  In  the  sense  that  they  were  small  operations,  of 
course  they  were  laboratory  methods;  but  now  applied 
in  a  quantitative  application.  The  distinction  I  make  is 
not  as  between  small  scale  operations  and  mill  opera- 
tions. That  is  not  my  distinction.  My  distinction  is 
^s  between  the  figures  which  I  described.  "Methods 
of  operation"  as  here  discussed  in  this  operation  are 
Specific  tests,  and  here  are  some  of  these. 

X-Q.  297.  Now,  is  it  not  a  fact  that  the  only  opera- 
tion described  in  that  table  and  described  there  as  a 
laboratory  method  ^i"Lli(J  pLi  dLjtiiibPil  lih&i'C' "i-n)** 
iaboiiialoi'y  Hictho4»  in  the  percolating  tube  carried  out 
with  less  than  100  per  cent  of  oil  and  showing  a  recov- 
ery that  has  any  metallurgical  value  is  the  operation 
with  8.9  per  cent  of  oil  to  the  ore? 

MR.  SCOTT:  That  certainly  is  objected  to.  The 
doctor  has  just  testified  that  this  was  not  necessarily  a 
laboratory  method,  and  the  question  contains  the  state- 
ment that  it  is. 

THE  COURT:  Well,  that  different  application  of 
terms  is  all.  I  think  he  will  not  mislead  the  witness. 
I  cannot  drive  the  doctor  to  accept  his  terms  or  he  is 
not  to  be  driven  to  accept  the  doctor's  terms. 

MR.  WILLIAMS:  I  want  to  shorten  up,  your 
honor. 

A.  I  have  granted  that  these  tests  were  carried  out 
in  percolating  tubes  as  stated  specifically.  I  don't  call 
that  laboratory  methods,  but  the  application  of  labora- 
tory methods  in  practice  as  such  on  a  small  scale,  but 
still  quantitative  because  the  matter  was  followed  out 
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with  care  in  the  weighinp^  and  followed  out  with  care 
in  the  examination  of  the  concentrate,  in  the  molyb- 
denum sulphide  \\hich  you  will  note  runs  higher  in  ex- 
periments 4,  5  and  6,  than  in  experiments  1,  2  and  3, 
and  that  is  the  one  case  we  get  the  maximum  percent- 
age of  extraction.  In  the  case  of  experiment  6  also 
were  small  scale  experiments  carried  out  in  percolator 
tubes  and  they  represent  the  application  of  laboratory 
method  in  practice. 

X-Q.  298.  You  have  not  answered  the  latter  part  of 
the  question.     Please  read  the  question. 

(Question  read  as  follows:  "Now,  isn't  it  a  fact 
that  the  only  operation  described  in  that  table  and  de- 
scribed there  as  a  laboratory  method  in  tho  per  dc- 
■HJiibtd  tliLiL  ij  Lb  labQftatory  method  in  the  percolating 
tube  carried  out  with  less  than  100  per  cent  of  oil  and 
showing  a  recovery  that  has  any  metallurgical  value  is 
the  operation  with  8.9  per  cent  of  oil  to  the  ore?") 

MR.  WILLIAMS:  The  question  whether  that  is 
not  the  only  one  of  these  less  than  one  hundred  per 
cent  operations  which  shows  a  recovery  having  any 
metallurgical  value? 

A.  I  am  not  prepared  to  say  that  was  a  recovery  of 
metallurgical  value  because  the  statement  follows  im- 
mediately after  that  that  these  retreatments  were  not 
merchantable,  but  would  have  to  be  reconcentrated: 
but  ifl  represents  the  highest  figure  in  percentage  of  ex- 
traction and  the  figure  is  also  higher  as  I  say  in  the 
value  of  concentrate,  that  is  molybdenum  sulphide, 
than  those  of  the  earlier  ones.  I  can't  characterize  it 
any  more  exactly  than  that. 
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X-Q.  299.  That  is  to  say  in  that  you  only  lose  25 
per  cent  of  your  metal  in  the  operation  while  in  the 
other  two  you  lose  respectively  53  per  cent  and  56.5 
per  cent,  that  is  right,  is  it  not? 

A.  In  this  first  concentrate  product  those  are  the 
figures  and  the  other  amounts  that  you  have  mentioned 
are  yet  to  be  recovered  by  retreatment,  as  specially 
stated  by  the  authors. 

X-0.  300.  And  as  you  read  it  in  experiment  5  there 
has  been  a  retreatment  of  the  original  and  with  re- 
treatment  the  recovery  has  been  47  per  cent,  is  that 
right? 

A.  I  am  not  able  to  say  what  that  means  as  to  the 
number  of  treatments.  It  possibly  was  not  what  he 
called  reconcentration. 

X-Q.  301.     Yo  do  not  know  what  it  means? 

A.     I  do  not  know  what  it  means.     That  is  correct. 

X-Q.  302.  And  then  down  near  the  bottom  of  the 
page,  as  you  have  the  article  in  the  fourth  page,  fol- 
lowing the  table,  v\'e  have  a  description,  have  we  not, 
of  a  No.  9  concentrate  having  been  brought  up  to  fifty 
percent  of  molybdenum  sulphide? 

A.  That  is  reconcentration;  that  is  bringing  from — 
,32.4  up  to  50.02. 

X-Q.  303.  And  apparently  that  was  the  climax  of 
the  operation  that  these  students  performed. 

A.    That  is  as  far  as  they  reported  it. 

X-Q.  304.  Now,  following  this  description  of  the 
test  with  molybdenite  ore  we  have  a  description  of 
tests  with  copper  ore,  have  we  not? 
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A.    Yes,  sir. 

X-0.  305.  And  no  mention  of  anything  less  than 
substantially  Elmore  oil  buoyancy  proportions,  is  that 
right  ? 

A.  We  have  mention  of  1.2  k.g.,  which  means  1200 
gms.,  treated  there  in  a  large  percolating  tube  with 
500  c.c.  of  oil  which  is  less  than  the  Elmore  amount. 

X-Q.  306.  And  then  it  states  that  it  was  gently  agi- 
tated for  twenty  minutes,  doesn't  it? 

A.    Yes. 

X-Q.  307.  So  that  must  have  been  an  Elmore  proc- 
ess, must  it  not? 

A.  I  can't  say.  The  amount  of  oil  was  not  suffi- 
cient for  Elmore.  I  don't  know  what  he  means  by 
"gently  agitated  in  a  percolating  tube." 

X-Q.  308.  So  you  think  that  might  be  a  foam  ef- 
fect ? 

A.     It  is  some  form  of  agitation. 

X-Q.  309.  You  don't  find  any  description  which 
you  can  identify  as  a  foam  effect,  do  you,  under  this 
heading  of  copper  ores? 

A.    No,  sir. 

X-Q.  310.  Nor  under  the  heading  of  gold  ores,  do 
you? 

A.     I  believe  not. 

X-Q.  311.  Now,  in  conclusion,  on  the  last  page  of 
the  article,  the  statement  is,  is  it  not,  that  the  oil  was 
thrown  into  a  froth  which  was  heavily  charged  with 
air  or  other  gas? 

A.    That  is  correct. 
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X-Q.  312.    And  then  foliovv's  the  statement  that  this     ■ 


gas  of  course  gives  a  greatM^ncrease.  buoyant  force 
That  is  right? 

A.  That  refers  to  the  bubbles  so  obtained.  The 
bubbles  of  gas  have  greater  increased  buoyant  effect. 

X-Q.  313.  Then  it  says  the  oil  in  this  condition  as- 
sumes a  certain  load  of  mineral  and  holds  it  in  a  very 
stable  condition.    That  is  right,  is  it  not? 

A.     Yes,  that  is  this  froth  condition.  ^  i 

X-Q.  314.  And  further  it  says,  "The  charge  does 
not  settle  and  overload  on  standing"  and  describes  the 
result  of  the  operation? 

A.    Will  you  finish  that  sentence  if  you  please? 

X-Q.  315.     "As  is  the  case  of  the  lake  effect." 

A.  Yes,  there  is  the  distinction  made.  There  is  no 
overload  here  in  the  froth  effect  as  there  was  in  the 
lake  effect. 

X-Q.  316.     What  is  overloading  in  the  lake  effect? 

A.  The  gradual  dropping  away  of  the  mineral  par- 
ticles from  the  layer  of  oil  in  which  they  have  been 
first  taken,  and  on  standing  that  frequently  is  said  to 
result,  but  by  reason  of  the  insufficient  buoyant  power 
of  the  oil  or  with  any  little  disturbing  of  the  compact 
layer  of  oil,  this  overloading  becomes  imminent  and  a 
dropping  out  of  the  mineral  takes  place. 

X-Q.  317.  And,  as  a  matter  of  fact,  the  mineral 
and  oil  together  drop  out,  don't  they,  the  oil  being 
overloaded  and  not  buoyant  enough  to  float,  the  oil 
then  goes  with  the  material, 

A.     I  am  not  prepared  to  say  how  much  oil  goes 
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witli  the  material  that  drops,  but  it  is  substantially  as 
described.  Ore  dropping  out  of  the  mineral,  it  must 
of  course  be  oiled. 

X-Q.  318.  Haven't  you  seen  these  blobs  drop  down 
from  the  Elmore  float,  here  one  afternoon? 

A.    Yes,  sir. 

X-0.  319.  And  these  blobs  are  overloaded  them- 
selves so  that  they  can't  float  by  buoyancy?  That  is 
true,  is  it  not? 

A.  It  is  merely  because  the  buoyant  effect  of  the 
oil  does  not  suffice  to  hold  up  the  mineral,  and  in  pul- 
ling away  it  drags  oil  in  some  degree. 

X-0.  320.  And  that  oil  and  mineral  together  are 
not  buoyant  enough  to  rise  to  the  surface  That  is 
right? 

A.     No. 

X-0.  321.  Now,  the  conclusion  is  the  foam  effect  is 
best  adapted  for  light,  flaky  mineral  such  as  molyb- 
denite? What  is  that  character  of  lightness  and  flaki- 
ness  which  they  there  refer  to? 

A.  Well,  molybdenum  crystallizes  in  flat,  flaky 
crystals,  and  its  cleavage  and  general  structural  char- 
acter is  that  of  a  flaky  condition;  and  as  they  tried  the 
experiment  with  molybdenite  and  got  results  which 
satisfied  them,  they  have  assumed  that  this  v^as  the 
typical  form  of  mineral  adapted  for  the  foam  effect. 
Whether  that  conclusion  would  have  been  modified  on 
a  larger  amount  of  experimentation  is  another  ques- 
tion. That  wns  tlieir  conclusion  as  stated  here,  based 
on  what  thev  had  done  here. 
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X-Q.  322.  Now  I  will  refer  you  to  the  record  in  the 
Miami  suit,  page  1183.  Did  you  not  in  your  testimony 
there  in  answer  to  re-cross  1368  characterize  what  is 
described  in  this  article  in  the  California  Journal  of 
Technology  as  "that  little  foam  effect"  in  the  Cali- 
fornia publication? 

A.  I  did  so  speak  of  it  because  the  operation  was  a 
small  operation  and  the  little  foam  effect  was  entirely 
so  characterized  because  it  was  done  in  a  percolator. 
There  was  no  intention  to  distinguish  between  much  or 
little  volume  of  foam  in  any  such  relative  way,  but  the 
little  foam  effect  referred  to  the  small  tube  experi- 
ment. 

X-Q.  323.  Now,  we  will  turn  to  the  Kirby  patent 
which  appears  on  page  738  of  the  Hyde  record,  and 
first  we  will  take  on  page  738  the  drawing  on  the 
first  page. 

A.     I  have  the  first  page  of  the  drawing. 

X-Q.  324.  Now,  the  apparatus  indicated  by  the  let- 
ter A  is  the  apparatus  described  in  the  specification  as 
the  mixing  tank  is  it  not? 

A.     Large  A,  yes,  sir. 

X-Q.  325.  And  small  a  is  the  revolving  plow  de- 
scribed in  the  specification? 

A.     Yes. 

X-Q.  326.  Now  you  said  that  that  curved  dotted 
line  above  there  represents  a  vortex? 

A.     I  did. 

X-Q.   327.     Do  you  adhere  to  the  view  that  that 
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shows  a  vortex  with  an  opening  shown  for  the  purpose 
of  admitting  air  to  the  bottom  of  the  vessel? 

A.  The  reference  in  the  patent  to  the  arrows  and 
what  they  indicate — 

X-Q.  328.  \  ou  have  not  answered  the  ciuestion. 
Answer  first  and  then  you  can  explain. 

A.  I  do  <«Tt  consider  that  that  curved  Hne  illus- 
trates the  direction  of  a  vortex. 

X-Q.  329.    Weil,  that  is  the  whole  question. 

MR.  SCOTT:     You  may  explain  now,  if  you  wish. 

A.  1  consider  that  it  refers  to  a  vortex,  and  1  think 
I  am  justified  in  taking  the  two  things  together,  the 
statements  of  the  patent  that  the  direction  of  the  ar- 
rows indicates  that  there  is  a  current,  as  stated  here — 
"which  result  is  facilitated  by  the  current  as  created  in 
the  charge  by  the  action  of  said  plows,  the  direction 
of  said  current  being  indicated  by  the  arrows  in  tig. 
1."  Now,  if  we  have  the  current  established  as  indi- 
cated by  the  arrows,  it  is  undoubtedly  a  vortex.  I 
think  the  appearand  of  the  curved  line  was  an  illus- 
tration of  a  vortex,  designed  to  additionally  confirm 
that  statement,  that  there  are  produced  a  series  of  cur- 
rents which,  with  rapid  rotation  means  the  production 
of  a  vortex  such  as  is  very  easily  seen  by  any  of  these 
rapid  rotations  when  in  motion,  and  that  means  the 
entraining  of  air. 

X-Q.  330.  MR.  WILLIAMS:  Now,  how,  accord- 
ing to  the  specification,  is  that  mixing  tank  operated; 
what  functions  are  performed  in  that  mixing  tank  ac- 
cording to  the  specification?    ' 
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A.  I  find  that  on  page  1,  line  68:  ''First,  in  thor- 
oughly agitating  it  together,  the  pulverized  ore  or 
mineral  material.  B,  enough  water  to  make  the  said 
pulverized  ore  a  flowing  pulp.  C,  a  solution  of  bitu- 
men in  addition  to  a  distillable  hydro-carbon  liquid,  as 
kerosene.  These  materials  to  be  so  thoroughly  agi- 
tated together  as  to  finely  subdivide  said  solution  into 
small  globules  and  bring  said  globules  into  contact  with 
substantially  all  of  the  pulverized  mineral  particles 
which  will,  by  preference,  adhere  to  them. 

Now,  there  are  statements  as  to  what  are  the  com- 
ponents of  the  mixture  there,  statements  that  we  have 
thorough  agitation  of  the  mixture;  statements  that  the 
materials  are  so  thoroughly  agitated  as  to  be  finely 
subdivided  in  the  solution  in  small  globules.  / 

X-0.  331.    What  is  the  solution? 

A.  The  solution,  meaning  kerosene  holding  some 
bitumen  in  solution. 

X-0.  332.  That  is  to  say,  the  oil  is  broken  up  into 
small  globules  of  oil;  that  is  right,  isn't  it? 

A.  Yes,  then  it  says,  "and  bring  said  globules  into 
contact  wath  substantially  all  the  mineral  partirhs 
which  will  by  preference  adhere  to  them."  I  simply 
say — I  don't  add  anything  to  it — but  I  simply  say  that 
yp^-.  ro'Trjot  repi^'-^e  thnt  resuH  without  entraining  air, 
and  therefore  air  bubbles  are  there,  which,  with  the 
kerosene  or  kerosene  solution,  is  the  ^Im-forming  ma- 
terial or  effective  in  forming  the  froth. 

X-0.  ZZ2>.  That  is  to  say,  entraining  air  and  keep- 
ing it? 
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A.  Entraining  air  so  as  to  produce  froth.  It  may 
be  called  beating  in,  just  as  truly  as  the  action  of  the 
cone-separator  is  called  beating  in. 

X-Q.  334.  Then  you  think  that  in  the  mixing  tank 
a  froth  is  produced? 

A.     I  do. 

X-Q.  335.  Now,  where  is  that  froth  separated  in 
this  apparatus? 

A.  If  the  mixing  tank  is  used  as  a  separate  feature, 
it  has  to  pass  into  the  separator. 

X-Q.  336.     The  separating  tank? 

A.  The  separating  tank.  If,  as  Kirby  says,  one 
tank  serves  both  purposes,  than  the  froth  is  raised  in 
the  separating  tank. 

X-Q.  ZZ7.  I  asked  you  about  the  mixing  tank.  Is 
the  mixing  tank  ever  used  as  a  separating  tank? 

A.    No,  it  is  not.        ^ 

X-Q.  338.  Therefore  the  froth  is  never  taken  out 
in  that  mixing  tank,  A,  according  to  that  specification; 
that  is  right,  isn't  it? 

A.  It  is  not  calculated  to  be  taken  out  there;  it  is 
calculated  to  be  taken  out  in  the  tank  where  we  have 
shown  the  skimming  device. 

X-Q.  339.  That  is  tank  B ;  that  is  the  separating 
tank? 

A.    That  is  right. 

X-Q.  340.  And  now,  everything  else  which  you 
have  described  as  supplementary  takes  place  in  that 
tank  B,  doesn't  ii  ? 

A.  After  the  conclusion  of  the  thorough  agitation, 
whether  that  takes  place  in  one  tank  or  the  other. 
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X-Q.  341.  Well,  it  does  not  take  place  in  the  mix- 
ing tank,  you  admit  that? 

A.  The  second  operation  is  not  calculated  to  take 
place  in  the  mixing  tank. 

X-Q.  342.  And  there  is  no  description  of  that  in 
this  patent — of  any  separating  operations  taking  place 
in  that  mixing  tank;  that  is  true,  isn't  it? 

A.     That  is  true,  yes;  I  have  said  that. 

X-Q.  343.     So  that  whatever  separation  takes  place 
in  the  apparatus  shown  in  Fig.   1,  takes  place  in  the 
^    separating  tank  B,  that  is  right,  isn't  it? 
>  V,..  A.     This  is  so  figured. 

"]  X-Q.  344. y)  You  think  separating  tank  B  would  have 
the  streams  of  oil  flowing  in — in  that  we  have  streams 
af  oil  flowing  into  the  pulp;  that  is  one  of  the  things 
that  is  described? 

A.  I  don't  quite  understand  what  you  mean  there. 
,  X-Q.  345.  I  am  taking  the  words  of  the  specifica- 
tion. 

A.  What  do  you  mean  when  you  refer  to  streams 
af  oil? 

X-Q.  346.  The  language  of  the  specification  is  "fine 
streams  of  the  solution,"  page  1,  lines  84  and  85. 

A.    That  is  in  the  second  step. 

X-Q.  347.  I  am  talking  about  the  separation  in  the 
separating  tank  B. 

A.  That  is  the  serjaration;  that  is  supplem'^ntiV  Tf 
you  will  read  the  paragraph  beginning  "Second"  we 
have  this  stated  clearly:  'Tn  allowing  the  hydro- 
carbon coated  particles  to  flow  to  the  surface  of  the 
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mass."    That  is  his  separation;  "and  in  rendering  this 
separation  substantially  complete  by  a  second  step." 

X-Q.  348.  Rendering  that  separation  substantially 
complete? 

A.  *'By  gently  agitating  the  mass  and  injectin-^  gas 
into  the  same,  and  preferably  also  discharging  into  the 
mass  fine  streams  of  the  solution."  That  is  the  sec- 
ondary step.  It  is  not  any  part  of  the  step  which 
forms  the  froth,  and  the  froth  has  already  floated  to 
the  surface  before  that  is  started.  That  is  the  clear 
meaning  of  these  words. 

X-Q,  349.  That  is  to  say,  what  you  call  the  primary 
step  and  what  you  call  the  secondary  step  take  place^ 
in  the  separating  tank^,j3on't  they? 

A.  The  froth  is  entirely  separated  there  in  tank  B; 
you  are  correct  about  that. 

X-Q.  350.  Now,  in  this  tank  B  we  have  first  the 
material,  which  has  been  agitated  in  tank  A,  and  that 
is  the  material  and  all  of  the  material  which  flows  into 
the  tank  B;  that  is  i'ight? 

A.  That  is  right,  just  as  it  flows  off  into  a  spitz- 
kasten. 

X-Q.  351.  Now,  in  tank  B  we  have  fine  streams  of 
the  solution  or  oil  discharged  at  the  bottom  of  the 
tank,   have  we  not? 

A.     It  may  be  done. 

X-Q.  352.    It  is  so  described,  is  it  not? 

A.  It  says  it  may  be  done:  "By  injectin^^  p-as  into 
the  same,  and  preferably  also  discharging  into  the 
mass  fine  streams  of  the  solution."    That  is  one  of  the 
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supplemental  steps,  just  as  the  discharging  of  the  gas 
is,  and  it  may  be  done.  It  is  not  prescribed  as  a  neces- 
sary feature,  but  I  suppose  he  considers  it  an  advan- 
tageous matter. 

X-O.  353.  In  the  description  of  the  operation  of 
this  apparatus  shown  in  the  Fig.  1,  this  is  said,  is  it 
not:  "That  the  hydro-carbon  liquid  is  delivered 
through  small  pipes  parallel  with  the  side  hollow  arms 
through  outlet  25 — 25."  That  is  the  description,  is  it 
not? 

A.  I  must  connect  that  up  first.  That  is  correctly 
stated  as  to  what  takes  place  when  the  hydro-carbon 
liquid  is  used  in  that  w^ay,  "preferably  discharged  in 
fine  streams"  as  part  of  the  second  step. 

X-Q.  354.  But  it  does  not  say  here  that  you  do  it 
preferably;  it  says  in  this  part  of  the  description  that 
you  do  it,  isn't  that  right? 

A.  There  is  no  question  here — no  qualification 
here;  it  just  says  that  it  is  delivered  in  that  way. 

X-O.  355.  And  it  is  true,  is  it  not,  also  that  "gas  is 
injected  into  the  pulp  in  the  separating  vessel  B." 
That  is  true,<is  it  not? 

A.  That  is  correct.  "Injecting  gas  into  the  same"  is 
found  on  page   1. 

X-Q.  356.  And  that  is  accomplished  through  air 
jets  in  the  rotatino-  stirring  plow,   is   it  not? 

A.  We  have  figured  in  Figure  1  the  same  form  of 
rotating  apparatus  which  is  operated  at  two  different 
stages  of  the  operation,  and  operated  at  different  rates 
of  speed  and  for  different  purposes.    The  operation  in 
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the  first,  or  mixing  tank — or  if  you  perform  that  oper- 
ation first  in  the  separating  tank  and  make  one  tank 
to  function  for  both,  that  operation — that  is  not  in- 
volved in  the  injecting  of  the  air  in  the  way  that  is 
now  mentioned;  that  only  comes  in  when  the  rotating 
apparatus  is  slowly  rotated  in  the  second  step,  and  for 
the  purpose  of  yielding  small  rising  bubbles  of  air 
which  will  carry  out  of  the  gangue  the  mineral  which 
was  not  raised  in  the  froth  in  the  first  step.  That  is 
clearly  shown. 

X-Q.  ZS7.  And  your  first  step  and  your  second  step 
are  completed  in  the  same  vessel,  is  that  right? 

A.  They  may  be;  not  necessarily — oh,  yes,  they  are 
both  completed  in  the  same  vessel,  you  are  right. 

X-O.  358.  Of  course  I  have  in  mind,  as  you  have 
repeatedly  said  that  it  is  described  in  this  specification 
as  a  modified  instruction  that  you  can  do  everything 
in  this  second  vessel;  that  is  true? 

A.  That  is  true ;  it  says  that  that  can  be  done.  That 
is  stated  on  page  3  of  the  patent,  line  115.  "This 
separate  tank  for  performing  the  mixing  operation  is 
not  necessary  for  my  process,  although  it  is  preferable 
in  some  cases;  as  where  a  continuity  of  discharge  is 
desired.  The  mixing  may  be  done  just  as  well  in  the 
separating  tank,  which  can  then  be  termed  the  mixing 
and  separating  tank,  all  in  one.  It  is  merely  necessary 
to  rotate  the  agitating  apparatus  rapidly  when  mixing" 
— and  that  is  when  I  say  the  froth  is  formed — "and 
rotate  slowly  when  the  separation  is  being  made." 
There  are  two  different  stages  and  two  results. 
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X-Q.  359.    And  one  separation? 

A.    One  final  separation,  yes. 

X-Q.  360.    One  operation  of  separation? 

A.  No,  I  don't  say  that:  there  is  one  final  separa- 
tion. I  have  ah-eady  called  attention  to  the  fact  that 
on  page  1,  lines  79  and  80,  we  have  a  clear  statement 
that  the  hydro-carbon  coated  particles  float  to  the  sur- 
face of  the  mass,  and  then  we  render  this  separation 
more  complete — I  think  I  am  justified  in  saying  that 
the  separation  is  there  indicated  as  well  as  later. 

X-Q.  361.  Pi^t  it  says  ''in  rendering  this  separa- 
tion" dees  it  not? 

A.  Well,  it  means  the  separation  of  the  minerals, 
yes. 

X-Q.  362.  Now,  as  a  matter  of  fact  your  theory 
tacks  on  the  first  part  of  the  second  step  to  the  first 
step,  in  reading  those  tVvO  paragraphs  page  1,  com- 
mencing line  68  and  ending  line  87;  that  is  true,  is  it 
not? 

A.  That  gives  the  first  and  second  steps,  those  two 
paragraphs. 

X-Q.  363.  And  you  tack  on  the  first  part  of  the 
second  paragraph  as  the  tail  end  of  the  first  para- 
graph, don't  you? 

A.  We  can  not  connect  the  two  except  by  stating 
what  you  have  to  start  with  on  the  second. 

X-Q.  364.  Don't  you  tack  those  two  together  as  the 
first  step  of  the  process? 

A.  I  use  these  first  two  lines  of  the  second  para- 
graph as  referring  to  the  results  of  the  first  step. 
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X-0.  365.  Then  they  are  not  the  first  step,  but 
only  the  result  of  the  first  step.  Have  we  advanced 
that  far? 

A.     Yes,  they  are  the  result  of  the  first  step. 

X-Q.  366.  What  you  regard  as  the  result  of  the 
first  step? 

A.     Yes. 

X-Q.  367.  In  that  second  step  we  have  the  result  of 
the  first  step,  and  we  have  the  other  things  which  you 
call  supplemental? 

A.     That  is  right. 

X-Q.  368.     And  those  things  all  go  on  together? 

A.    They  all  finish  together. 

X-Q.  369.  A.nd  the  things  that  you  call  supple- 
mental are  in  operation  at  the  same  time;  it  is  a  conh 
tinuous  operation,  is  it  not,  as  described  here? 

A.  Oh,  you  are — you  can  not  talk  about  the  frst 
step  and  the  second  step  as  being  in  operation  at  the' 
same  lime.    There  is  a  sequence,  of  course. 

X-Q.  370.  This  is  a  continuous  operation,  is  it  not, 
as  described  ? 

A.  He  says  if  you  use  the  mixing  tank  and  separa- 
tion tank,  that  you  can  make  the  operation  continuous; 
otherwise  not.  -  .    /^  ■ 

X-Q.  371.  The  ^^fparmion'- says  that  this  apparatus' 
may  be  used  continuously? 

A.    n  you  use  the  two  tanks. 

X-Q.  372.     Well,  I  am  referring  now  to  tank  1. 

A.  Yes,  that  can  be  made  continuous;  that  is  what 
the  patentee  says. 
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X-Q.  373.  Now,  we  will  operate  it  continuously.  In 
tank  A  we  have  agitation? 

A.     Yes. 

X-Q.  374.  Or  mixing,  and  nothing  else;  that  is  all, 
isn't  it? 

A.     With  its  results. 

X-Q.  375.     We  have  in  that  tank— 

A.     That  is  the  only  operation,  agitation. 

X-Q.  376.  In  tank  B  we  have  separation,  have  we 
not? 

A.  We  have  first  of  all  a  supplementary  operation 
for  the  raising  of  additional  matter,  which  we  stir  up, 
and  the  separation  of  that  is  the  final  separation. 

X-Q.  377.  In  tank  B  we  have  separation;  that  is 
the  separating  tank? 

A.     The  ultimate  separation. 

X-Q.  378.  That  separation  is  going  on  continuous- 
ly, isn't  it? 

A.     Apparently. 

X-Q.  379.  And  in  that  continuous  operation  of 
separation  we  have  the  rising  of  the  hydro-carbon  coat- 
ed particles  to  the  surface  and  the  assistance  of  this 
hydro-carbon  coated  particles  by  the  streams  of  air  and 
streams  of  oil  flowing  in  at  the  bottom  from  the  gently 
rotating  agitator  arms,  isn't  that  right  ? 

A.  That  is  right,  and  not  as  a  second  operation  con- 
tinuously, but  the  results  of  the  first  operation  are 
passing  in,  and  therefore  it  is  a  reinforcing  step  as  I 
consider  it,  so  that  we  have  the  flow  passing  in  and 
constituting   the   important   operation   as    I   have   ob- 
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served  in  practising  this — the  major  portion  of  the 
operation,  and  then  this  causes  the  rising  of  the  addi- 
tional entrapped  material,  which  adds  to  the  amount  of 
the  floated  material,  and  they  together  are  skimmed 
off. 

X-Q.  380.  So  you  call  it  a  secondary  operation  be- 
cause it  assists  the  rising  of  the  hydro-carbon  coated 
particles  to  the  surface. 

A.  It  brings  those  up  which  are  entrapped.  It  has 
nothing  to  do  with  what  has  been  done  in  the  first 
tank. 

X-Q.  381.     It  assists  the  flotation? 

A.     It  assists  the  ultimate  results,  some. 

X-Q.  382.  It  does  it  at  the  same  time;  it  is  a  con- 
tinuous operation? 

A.  It  can  be  made  continuous  according  to  the 
author. 

X-Q.  383.  Well,  we  have  taken  it  as  detailed  here, 
and  it  is  continuous? 

A.    Yes. 

X-Q.  384.  You  call  it  secondary,  although  it  takes 
place  in  the  same  vessel  and  ^at  the  same  time,  is  that 
right  ? 

A.  Now,  Mr.  Williams,  you  are  going  back  to  the 
same  vessel ;  I  have  been  talking  about  two  vessels,  and 
so  have  you  just  now. 

X-Q.  385.     The  separation  is  what  I  am  talking  of. 

A.  (Laughing.)  There  is  a  result  from  the  work 
of  the  first  vessel  which  is  being  passed  into  the  sec- 
ond vessel,   which   is   being  supplemented,   I   say,   bv 
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work  done  in  the  second  vessel,  and  that  work  done  in 
the  second  vessel  is  what  I  speak  of  when  I  refer  to 
the  introduction  of  air  and  streams  of  liquid;  that  is 
working  in  connection  with  a  slow  rotation.  The  oth- 
er operation  is  distinct  from  that  operation,  and  takes 
place  in  a  distinct  vessel;  it  precedes  it  in  the  order  of 
sequence,  and  the  sum  total  of  the  two  gives  the  ulti- 
mate froth  which  is  taken  off  by  the  skimming  bar. 

X-Q.  386.  Although  they  take  place  in  the  same 
vessel  at  the  same  time? 

A.     No,  I  don't  agree  to  that. 

X-0.  Z^7.  They  take  place  in  the  same  vessel,  don't 
they? 

A.  They  can,  but  if  so  there  would  be  two  acts; 
they  v;ould  be  discontinuous  in  that  case. 

X-Q.  388.  You  say  they  can  take  place  in  the  same 
vessel  ? 

A.    That  is  what  the  author  says. 

X-Q.  389.  There  is  not  a  word  of  description  of  the 
separation  taking  place  in  any  other  vessel  than  the 
separating  tank  B? 

A.  I  have  said  that  the  ultimate  separation  takes 
place  in  B,  yes. 

X-Q.  390.  And  the  separation  which  takes  place  in 
B  is  a  separation  by  buoyancy,  suppose  we  say. 

A.  We  only  get  the  froth  after  it  has  been  first  sub- 
jected to  agitation.  There  is  no  froth  separated,  but 
there  is  the  potential  froth  of  the  agitated  mixture,  of 
course. 

X-Q.  391.    And  it  is  not  separated  in  that  vessel? 


Butte  &  Superior  M iiiiui/  (  Oiupauy.  3727 

Samuel  P.  Sadtltr 

A.     It  does  not  separate  in  that  vessel. 

X-0.  392.  Therefore,  if  we  are  to  attempt  to  re- 
peat the  Kirby  operation  we  must  have  in  one  vessel  a 
separation  by  the  buoyancy  of  something,  assisted  by 
streams  of  air  and  streams  of  oil;  that  is  right,  isn't  it? 

A.  If  you  want  to  carry  through  the  Kirby  opera- 
tion in  full  detail  as  described  in  the  patent  you  have 
to  do  as  I  sa3^  If  you  want  to  prove  that  the  Kirby 
first  step  produces  a  froth,  you  do  not  need  to  trouble 
yourself  about  the  supplemental  steps. 

X-Q.  393.     You  don't  need  to  assist  it? 

A.    You  don't  need  to  assist  it. 

X-0.  394.  Your  froth  is  not  in  need  of  assistance, 
is  it? 

A.  It  is  not  in  need  of  assistance;  we  had  it  here 
produced  excellently  in  the  square  jar. 

THE  WITNESS:  Mr.  Williams,  may  I  still  furth- 
er state  my  proposition  about  the  two  steps,  a  moment? 

MR.  WILLIAMS:     Yes. 

A.  I  would  like  to  call  your  attention  to  the  para- 
graph b'^p-inning  r'ne  95  on  pa^e  1  of  this  Kirby  patent. 
"It  is  thought  that  the  use  of  a  gas — of  this  gas  as- 
sists in  the  flotation  of  the  coated  particles  as  set  forth 
in  the  description  of  the  second  step  of  the  process  as 
described."  I  think  that  gives  us  abundant  justifica- 
tion for  stating  as  I  say  that  there  was  a  supplemental 
step  which  involved  this  introduction  of  a  gas  in  the 
bottom  of  the  separator  vessel. 

X-Q.  395.  Well,  we  will  have  to  go  back  to  this 
paragraph  commencing  on  page  1,  on  line  68.     Now, 
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we  have  here  four  paragraphs,  and  each  paragraph 
sets  forth  a  step,  does  it  not? 

A.  There  are  four  paragraphs  which  set  forth  con- 
secutive steps,  as  I  see  it. 

X-Q.  396.  Now,  in  the  first  step  and  in  fact  the 
paragraphs  are  introduced  by  the  statement  that,  'The 
process  consists  in  the  following  steps" — in  the  first 
step  we  have  agitation  and  whatever  happened  during 
agitation?     That  is  right? 

A.     That  is  right. 

X-Q.  397.  In  the  second  step  we  have  separation  of 
the  metal  or  the  mineral  from  the  gangue  and  what- 
ever happens  during  that  separation,  that  is  the  second 
step,  isn't  it? 

A.  Yes,  but  in  that  second  paragraph  there  are  two 
steps,  and  as  I  said  the  first  and  second  line  of  that 
paragraph  connect  with  the  first  paragraph  because 
that  expresses  the  result  of  it  and  then  you  go  on  to 
state  the  details  of  the  second  step. 

X-Q.  398.  Well,  now,  isn't  it  reasonable  and  logical 
that  a  second  step,  to  wit,  separation,  would  be  de- 
scribed as  a  second  step  even  if  it  were  the  result  of 
the  first  step,  to-wit,  agitation?  That  is  logical,  is  it 
not  ? 

A.  Yes,  but  I  have  frequentl}'  just  seen  this  way  of 
statement — have  frequentl}-  seen  just  this  very  thing 
in  connection  with  the  step  of  a  patent,  by  connect- 
ing it  with  that  which  preceded  it,  and  that  is  what 
was  done  here. 

X-Q.   399.     The  second  step  of  the  Kirby  process 
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as  described  is  separation.     That  is  true,  is  it  not? 

A.    The  second  step  is — 

X-Q.  400.    Separation? 

A.  Is  the  supplementary  treatment  for  rendering 
separation  substantially  complete,  it  is  not  separation 
as  expressed  under  the  conditions  as  stated. 

X-Q.  401.  Well,  where  do  you  put  the  separation 
which  occurs  from  allowing  the  hydrocarbon  coated 
particles  to  float  to  the  surface  of  the  mass? 

A.  Now,  if  you  will  analyze  the  last  sentence  of  the 
second  paragraph  wherein  the  separation  is  compared, 
that  indicates  that  there  are  parts  of  the  separation 
which  are  to  be  taken  together  before  completion.  Now 
we  have  the  first  part  of  the  separation  stated  and  the 
result  of  step  one.  In  the  first  and  second  lin"\s  they 
state  how  this  separation  is  substantially  completed  or 
made  more  effective  by  doing  something  else.  That  is 
step  two,  and  then  the  last  sentence  says  when  the 
separation  is  completed — something  they  do  by  agita- 
tion and  they  do  by  the  injection  of  air — then  the  float- 
ing hydrocarbon  concentrate  is  removed  for  subse- 
quent treatment.  Now,  we  are  ready  to  take  it  off  by 
the  skimmer. 

X-0.  402.  Now,  we  are  ready  for  the  third  step  of 
the  process? 

A.    The  third  step  comes  in,  yes. 

X-Q.  403.     The  second  step  is  separation? 

A.     In  the  several  stages  as  described. 

X-Q.  4C4.    In  that  one  vessel,  separation? 

A.  Separation  is  the  ultimate  result  in  the  second 
vessel. 
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X-Q.  405.  And  when  the  apparatus  is  operated  con- 
tinuously that  separation  produces  a  float  on  the  sur- 
face of  that  vessel,  doesn't  it? 

A.  The  float  is  the  final  result  of  the  separation 
which  is  here  described  in  its  several  parts. 

X-Q.  406.  Weil,  does  Kirby  describe  that  flotation 
as  occurring  in  several  steps,  or  does  he  describe  it  as 
a  continuous  operation,  as  one  continuous  thing? 
Which  is  it? 

A.  He  certainly  gives  the  several  steps  whether  you 
secure  them  one  following  the  other,  or  whether  it  is 
discontinuous  because  he  says  if  you  want  a  continu- 
ous operation  you  use  the  mixer  and  the  separator  ves- 
sel; if  you^do  it  all  in  one  vessel. 

X-Q.  40/.    Now,  we  will  do  it  in  one  vessel. 

A.  If  you  will  just  notice  the  line  beginning  114  on 
page  3:  "This  separate  tank  for  performing  the  mix- 
ing operation  is  not  necessary  for  my  process,  although 
it  is  preferable  in  some  cases  and  where  a  continuous 
discharge  is  desired,"  and  what  is  the  antithesis  of 
that? 

X-Q.  408.     You  read  that  over  before? 

A.    I  know.    What  is  the  antithesis  of  that? 

X-Q.  409.  I  am  not  answering  your  cjuestions,  doc- 
tor.    Please  answer  mine. 

A.     I  was  just  trying  to  argue.. 

X-Q.  410.  We  will  come  to  the  intermittent  opera- 
tion. I  have  been  trying  to  get  you  to  make  a  picture 
of  the  continuous.  Now  we  will  come  to  intermittent 
operation.  Now,  in  the  intermittent  operation  what  is 
the  first  step  that  takes  place? 
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A.  The  intermittent  operation  would  take  place  by 
doing  everything  in  one  vessel. 

X-Q.  411.    And  what  is  the  first  step? 

A.    The  first  step  is  a  rapid  rotation. 

X-0.  412.    VA  hat  is  the  second  step? 

A.  The  second  step,  following  the  stopping  of  the 
rapid  rotation  giving  time  for  the  lesult  of  it,  was 
that  you  slowly  agitate  so  as  to  supplement  the  result 
of  the  rapid  agitation. 

X-0.  413.  Where  do  you  find  in  this  specification 
that  he  gives  time  for  results? 

A.  I  will  tell  you.  "The  mixing  may  be  performed 
just  as  well  in  a  separate  tank" — page  3  near  the  bot- 
tom— which  may  then  be  termed  the  mixing  in  the 
separate  tank.  X^ow,  it  stands  to  reason  that  you  can't 
do  both  at  the  same  time.  Therefore  you  rotate  it 
rapidly  at  first  and  then  rotate  it  slowly  when  the 
separation  is  then  made.  That  means  that  the  ultimate 
result  called  the  separation  is  being  made  or  in  other 
words  is  being  supplemented  or  completed  by  this  slow 
rising  of  air  bubbles.  Then  it  is  slow  rotation  and  the 
separation  is  done  by  the  skimming  off. 

X-Q.  414.  Do  you  find  in  these  specifications  any 
statement  that  any  aeration  results  from  that  rapid 
agitation  ? 

A.     Not  by  name. 

X-Q.  415.  And  the  only  aeration  that  you  find  de- 
scribed there  is  an  aeration  which  takes  place  during 
the  gentle  agitation  by  letting  in  streams  of  air  at  the 
bottom.     That  is  right,  isn't  it? 
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A.     That  is  described  as  the  releasing  of  particles 
by  air  bubbles,  which  you  would  call  aeration  probably,'' 
but  it  is  not  in  the  sense  in  which  I  used  the  word  aera- 
tion at  first. 

X-Q.  416.  Now,  the  purpose  o'f  the  injection  of  the 
gas  is  described  in  the  specification,  is  it  not?  The 
purpose  of  the  injection  of  air  at  the  bottom  of  the 
separating  tank  is  described  in  this  specification,  is  it 
not? 

A.  That  is  described  particularly  at  the  bottom  of 
page  412,  first  column. 

X-Q.  417.     Give  the  page  of  the  specification? 

A.  Page  2  of  the  patent,  beginning  with  lines- 
well,  I  w411  begin  in  order  to  include  the  whole  opera- 
tion, with  line  53 :  "Some  of  the  hydrocarbon  coated! 
particles  will  float  to  the  surface  without  assistance;! 
but  a  considerable  quantity  of  such  particles  will  not 
be  sufficiently  buoyant  and  some  of  such  particles  and 
some  globules  of  the  mixture  would  be  trapped  in  the! 
sands."  That  is  the  whole  object  of  the  second  step 
of  the  operation. 

X-Q.  418.  "Globules  of  the  mixture"  means  glob- 
ules of  oil,  doesn't  it? 

A.  Undoubtedly,  but  it  also  include  air  bubbles, 
must  do  so,  as  a  result  of  what  we  have  already  done. 
'Tn  order  to  recover  this  less  buoyant  material  to- 
gether with  the  globules  of  the  mixture,  the  mass  which 
tends  to  settle  is  slowly  lifted  and  turned  over  to  lib- 
erate the  coated  particles  and  the  globules,  and  at  the 
same  -time  a  gas,  preferably  air,  is  blown  into  the  mass 
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preferably  near  the  bottom  thereof."  Now,  then,  fol- 
lows his  description  of  just  what  the  oil  bubbles  do  in 
that  second  step.  They  bring  up  the  additional  par- 
ticles. But  we  have  third  steps  as  particularly  clearly 
represented  on  page  1,  beginning  there  at  line  95,  the 
fact  that  this  injection  of  gas  is  a  mere  feature,  not  the 
main  result:  "It  is  thought  that  a  use  of  a  gas  to  as- 
sist in  the  flotation  of  the  coated  particles — " 

X-O.  419.  Then  it  says,  does  it  not,  "that  the  em- 
ployment of  a  gas  in  the  manner  stated  brings  in  a  • 
more  powerful  floating  agency  than  anything  before 
used,  yhich  results  in  the  recovery  of  this  floured  oil 
together  Vvith  numerous  coated  particles  which  would 
not  otherwise  be  floated."  That  is  a  statement  of  the 
specifications,  is  it  not? 

A.  That,  connected  with  what  immediately  pro- 
ceeds it;  that  connected  with  his  talk  about  the  use  of 
his  gas  step  in  connection  with  viscous  oils. 

X-Q.  420.    That  is  to  say,  the  Elmore  process? 

A.  Yes,  that  is  the  Elmore  process.  That  does  not 
refer  to  this  process. 

X-O.  421.  Now,  doesn't  he  say  at  page  2,  line  54: 
"The  injection  of  a  gas,  preferably  air,  into  the  mass 
which  is  the  chief  novel  characteristic  of  the  second 
step  of  the  process,  assists  in  the  flotation  e^f  the  ooc- 
ond  6tr,ip  of  tliL  prnrrr^i  issists  itt-^he  fluLaLJuti  of  the 
hv-lro'^nrbon  coaled  particle."  He  says  that;  he  sivs 
it  is  the  chief  novel  rharnrteristic  of  the  second  step 
of  his  nrorcss.  dnes  he  not? 

A.    What  is  the  line? 
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X-Q.  422.    Line  54,  f  -ucss  that  is  it,  54? 

A.     Yes,  I  see  it. 

X-Q,  423.  He  says  that  is  the  chief  novel  character- 
istic of  the  second  step  of  the  process,  doesn't  he? 

A.  Yes,  of  the  second  step  of  the  process,  and  as- 
sists in  the  flotation.  ,    / 

X-Q.  424.  And  then  when  he  unod  ''some  of  the 
hydrocarbon-coated  particles  will  float  to  the  surface 
without  assistance"  you  read  that  as  meaning  some  of 
the  hydrocarbon-coated  particles  to  which  air  bubbles 
have  been  attached,  did  you? 

A.  I  did  because  they  are  the  hydrocarbon  particles 
which  already  have  been  taken  care  of  by  the  first 
rapid  agitation. 

X-Q.  425.  Now,  when  you  read  a  description  of 
this  float  which  was  taken  off  in  the  second  vessel, 
there  was  one  part  of  that  description  that  you  did  not 
read.  That  commences  on  page  3,  line  55:  ""The 
floating  concentrates  are  carried  mainly  at  the  lower 
surface  by  the  hydrocarbon  layer  where  it  isl^ontact 
with  the  water."  Now,  isn't  that  a  description  of  an 
oil  buoyancy  float,  by  its  principal  characteristic? 

A.  I  have  given  that  clause  a  great  deal  of  thought 
and  I  have  turned  farther  over  to  where  the  same  form 
of  statement  appears  a  little  fuller  on  the  next  page,  on 
page  4  of  the  patent,  where  it  says  in  line  20:  "Most 
of  the  concentrates  hang  near  the  contact  between  the 
hydro-carbon  and  water,  and  as  this  contact  surface 
becomes  over-loaded  with  concentrates,  some  of  them 
sink  to  the  bottom  of  the  tank."     I  think  that  describes 
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\\hat  we  have  seen  in  looking  at  that  square  glass  cell. 
It  is  always  observable  that  there  was  a  gradual  drop- 
ping away,  that  di^'pping  away  takes  place  in  the  case 
of  the  air  froths  quite  as  obviously  as  in  the  case  of  the 
overloading  of  the  Elmore  solid  oil  layer.  I  don't 
think,  from  the  whole  description,  that  that  is  neces- 
sarily any  indication  that  he  had  a  meaning  there  of  a 
solid  mass  of  oil  or  layer  of  oil  when  he  spoke  about 
the  hydrocarbon  layer.  "Hydrocarbon  layer"  there 
means  the  layer  which  is  just  above  the  water.  Now, 
in  my  opinion,  and  I  think  I  am  justified  in  that  by 
studying  the  matter — in  my  opinion  that  hydro^^nrbon 
layer  there  referred  to  is  now  an  aerated  layer  from 
which  mineral  will  slowly  drop,  and  this  is  there  re- 
ferred to,  I  cannot  connect  it  with  the  idea  of  an  Ell- 
more  bulk  oil  result  simply  because  I  cannot  take  the 
Kirby  process  and  forget  the  violent  agitation.  If  you 
could,  if  you  could  forget  the  violent  agitation  of  the 
Kirby  process  as  the  first  step  then  you  could  work  it 
out  very  nicely. 

X-O.  426.  So  you  think  that  the  statement  that  the 
floating  concentrates  are  carried  mainly 'at  the  lower 
surface  of  the  hydrocarbon  layer  where  it  is  in  contact 
with  the  water  describes  a  flotation  froth  carrying  min- 
eral particles  on  the  bubbles?    Is  that  right? 

A.     I  think  so. 

X-O.  427.  And  then  this  second  description  that 
illuminated  your  view,  that  is  of  something  that  takes 
place  in  another  vessel,  isn't  it,  afterwards? 

A.     Well,  I  cannot  say  whether  that  is  right  or  not. 
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Yes.  And  I  think  this  second  description  throws  light 
on  it  because  the  same  feature  or  the  same  observation, 
or  the  fact  that  there  was  a  certain  dripping  away 
takes  place  after  having  spoken  of  the  distinct  break- 
ing up  by  a  stirring  apparatus  of  the  concentrate  froth. 
Now,  the  stirring  apparatus,  42,  described  on  page  4 
the  patent,  line  17,  the  stirring  apparatus  42  has  its 
arms  revolving  gently  within  this  layer  so  as  to  break 
up  and  discharge  the  air  bubbles,  and  assist  the  separa- 
tion. Then  he  goes  on:  "Most  of  the  concentrates 
hang  near  the  contact  beUveen /the  hydrocarbon  and 
water,  and  as  this  ^■enotan't'  rcr'i  j/^-iT-Decomes  overloaded 
with  concentrates,  some  of  them  sink  to  the  bottom  of 
the  tank."  ^  That  is  after  all  the  separation  is  com- 
pleted, after  the  so-called  skimming  has  been  done, 
after  the  concentrates  have  been  washed  by  passing 
over  water  which  is  moving,  in  motion,  and  after  that 
it  is  desired  to  break  up  the  concentrate.  Now,  he 
stirs  them  gently  to  break  them  up.  And,  as  I  under- 
stand, most  of  the  concentrates  hang  near  the  contact 
of  this  froth  layer. 

X-Q.  428.  Oil  and  water?  He  don't  say  ''froth 
layer,"  he  says  oil  and  water? 

A.  No,  I  mean  out  where  he  commenced  there,  in 
the  froth  layer. 

X-Q.  429.     You  don't  think  it  is  a  froth  still  there? 

A.  T  think  the  froth  has  not  been  completely  broken 
up  and  T  will  call  your  attention  to  line  31 :  "The  con- 
cen^ra^^es  which  fall  to  the  bottom  of  the  tank,  accom- 
panied by  the  hydrocarbon  which  adheres  to  them,  are 
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drawn  off  in  a  thick  condition."  I  consider  that  an 
illustration  of  a  frothy  mixture;  the  concentrate  is  in 
a  thick  condition. 

X-Q.  430.  Read  a  little  further,  the  two  streams — 
commencing  at  line  ?>7 :  "The  two  streams,  one  of 
hydrocarbon  and  concentrate,  the  other  mainly  of  wat- 
er and  concentrate,  may  either  be  filtered  in  separate 
apparatus  or  united  and  put  through  the  same  appara- 
tus, as  is  found  most  convenient."  Now,  what  are  those 
two  streams? 

A.  Well,  one  is  the  stream  of  hydrocarbon,  dis- 
tinguished from  that  which  is  here  described  by  the  ex- 
pression "hydrocarbon  and  concentrates,"  and  the  oth- 
er is  the  stream  of  water  into  which  some  of  the  broken 
down  froth  has  gone,  some  mineral  matter,  because  the 
breaking  down  of  the  concentrates  has  been  described. 
And  yet,  after  that  description  of  the  breaking  down 
of  the  concentrates  they  are  described  as  in  a  thick  con- 
dition. 

X-Q.  431.  As  a  matter  of  fact,  in  this  vessel  "C" 
there  is  a  separation,  is  there  not,  into  two  streams, 
one  of  which  is  a  stream  containing  a  great  deal  of 
oil  and  the  other  of  which  is  a  stream  containing  a 
little  oil  and  water?    Is  that  right? 

A.  There  has  been  by  this  time  a  breaking  down 
and  the  oil  and  the  water  form  these  two  streams,  but 
the  description  in  line  2>7  to  which  you  called  my  at- 
tention, still  illustrates  the  fact  that  the  concentrates 
are  present  carried  along  in  the  hydrocarbon  layer. 
There  is  a  hydrocarbon  layer  now  because  the  froth 
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has  been  broken  down  very  largely  and  I  remember 
Kirby  used  a  large  amount  of  oil.     With  an  amount  of 
oil  varying   from  25   to  75   percent  it  is  undoubtedly! 
true  that  when  you  break  down  the  concentrated  layer 
you  would  have  free  oil  showing. 

X-Q.  432.  And  you  think  that  that  slowly  rotating 
stirring  apparatus  42  brings  up  the  froth;  is  that  your; 
idea?  And  the  froth — the  metal  immediately  goes  to 
the  bottom? 

A.  It  is  stated  there  to  be  for  the  purpose  of  dis-: 
charging  the  air  bubbles.  That  means  breaking  up  the^^ 
froth.  I 

X-Q.  433.  Did  you  ever  see  an  Elmore  float  with! 
air  bubbles  in  it? 

A.  I  have  seen  layers  of  oil  with  imperfect  froth- 
ing conditions  and  a  few  bubbles  of  gas  in  it. 

X-Q.  434.     Do  you  call  that  an  imperfect  frothingi 
condition,  an  Elmore  oil  buoyancy  layer  with  a  few 
bubbles  in  it  acting  like  pores  in  a  cork? 

A.  I  do  not  know  where  you  draw  the  dividing 
line.  I  said  ''imperfect  froth"  meaning  that  the  oil 
w^as  in   large  excess.. 

X-Q.  435.  What  is  the  next  step  from  the  Elmore 
oil  buoyancy  layer  with  a  few  air  bubbles,  is  it  up- 
ward or  downward? 

A.  That  is  just  as  expressed  in  the  experiment 
about   which   we   w-ere   talking. 

X-Q.  436.  'What  is  the  next  step?^  Tell  me.  What 
is  the  condition  that  you  get? 

A.     You  just  want  me  to  describe  it? 
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X-Q.  437.    Yes. 

A.  That  is  shown  in  the  experiment  in  which  we 
took  25  per  cent  of  kerosene  oil,  and  first  tried  the 
Ehiiore  effect  and  got  quite  a  Httle  flouring,  quite  an 
amount  of  flouring.  The  same  mixtuie,  without  any 
change  whatever,  was  violently  agitated  and  the  whole 
of  it  was  changed  into  the  aerated  froth,  so  that  we 
changed  from  one  step  to  the  other. 

X-0.  438.  Is  there  an  emulsion  step  in  between, 
oil  emulsion  step  in  between? 

A.  I  wouldn't  call  it  so.  I  would  call  it  an  air 
froth. 

X-Q.  439.     Is  there  an  oil  froth  in  between? 

A.  I  don't  understand  the  distinction  between  oil 
froth  and  air  froth. 

X-Q.  440.  And  you  do  not  recognize  the  emulsion 
condition  as  between  the  froth  and  the  solid  oil? 

A.  Well,  an  emulsion  of  air  and  oil  I  call  a  froth. 
r\n  emulsion  in  the  pure  sense  of  the  word  means  the 
commingling  of  two  different  immiscible  liquids,  as  in 
the  case  of  oil  and  water  which,  in  the  presence  of  cer- 
tain emulsifying  agents  can  be  so  thoroughly  sub- 
divided that  they  will  not  subdivide  into  layers.  That 
is  what  we  call  an  emulsion  proper. 

X-Q.  441.    That  is  a  pure  emulsion? 

A.  We  have  a  so-called  emulsion  by  soap  and  other 
emulsifiers  and  other  emulsifying  agents,  as  I  say — 
we  have  a  so-called  emulsion  by  soap  and  ■^vatcr  and 
other  emulsifying  agents,  but  to  call  a  mixture  of  air 
and  oil  an  emulsion  is  not  quite  accurate. 
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X-O.  442.  Is  it  possible  to  have  a  floating  emul- 
sion ? 

A.  Well,  I  don't  know.  I  suppose  there  are  cir- 
cumstances under  which  you  could  get  an  emulsion 
floating  on  some  other  liquid. 

X-Q.  443.     Is  cream  a  floating  emulsion? 

A.     Cream  is  a  floating  emulsion. 

X-Q.  444.  What  is  the  condition  of  that  floating 
emulsion;  what  is  it  made  up  of? 

A.  It  is  made  up  of  the  butter  fat  thoroughly 
emulsified  with  the  solution  of  the  soluble  components 
of  the  milk,  and  kept  in  emulsion  because  of  the  pres- 
ence of  certain  protein  material  which  is  in  the  milk. 

X-Q.  445.  ■"  What  is  the  condition  of  the  butter  fat 
in  the  cream?  You  say  "thoroughly  emulsified,'" but 
just  describe  it  so  that  the  court  can  get  a  picture 
of  it? 

A.  I  haven't  studied  it  strictly  or  under  a  micro- 
scope so  I  can't  answer  that  question  from  that  point 
of  view.  I  would  say  that  the  butter  fat  was  thor- 
oughly emulsified  in  very  finely  subdivided  conditions 
through  the  soluble  portions  of  the  milk  and  if  you 
can  bring  about  a  coagulation  of  the  butter  fat  then 
you  begin  to  break  up  the  emulsion  and  you  get  the 
formation  of  a  more  or  less  clotted  condition  which 
ultimately  gives  us  the  butter  separation. 

X-Q.  446.  Now,  the  emulsion  condition  is  a  condi- 
tion?which  the  oil  or  fat  is  :i;§<divided  into  very  fine 
particles  commingled  in  a  liquid  in  that  emulsion  con- 
dition ? 
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A.  I  don't  want  to  pose  as  an  authority  on  emul- 
sions as  some  other  person  could,  but  these  are  some 
of  the  conditions  of  an  emulsion  in  the  case  of  a  cream. 

X-Q.  447.  And  I  suppose  you  are  aware  that  it  is 
possible  to  so  treat  miik  that  the  butter  fat  globules 
will  be  broken  up  into  such  fine  particles  and  the  emul- 
sion will  be  so  fine  that  there  will  be  no  separation  into 
cream.  I  presume  you  are  aware  of  that,  are  you 
not? 

A.  I  know  that  it  can  be  held  up  for  a  period  of 
time. 

X-Q.  448.  That  is  the  condition  of  homo^genized 
cream,  you  know  that? 

A.     Yes. 

X-Q.  449.  Don't  you  know  that  can  be  held  up  in- 
definitely by  dividing  that  up  into  particles  of  one 
micron  ? 

A.     I  am  not  prepared  to  say.     I  don't  know. 

X-Q.  450.  In  an  air  froth  or  an  oil  froth,  what- 
ever you  care  to  call  it,  containing  metalliferous  min- 
eral particles,  are  the  metalliferous  mineral  particles 
carried  in  the  lower  layer  in  contact  with  the  water? 

A.  They  are  distributed  over  the  whole  surface  of 
the  film  which  comprises  the  froth,  but  in  passing 
there — but  on  standing  there  is  very  frequent  separa- 
tion from  a  froth  which  at  first  was  well  defined,  with 
sharp  lines,  but  on  standing,  just  the  dropping  away 
that  may  be  ^oni  the  breaking  up  of  some  of  these  air 
cells  and  depositing  their  load. 
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X-Q.  451.  That  is  in  fact  due  to  the  breaking  of  bu 
bles,  isn't  it? 

A.  That  disintegration  in  some  cases — I  doi 
know  that  I  have  studied  the  problem  of  that  disi 
tegration  to  see  just  what  are  the  conditions  most  f 
vorable  for  it — but  I  have  observed  it  frequently. 

X-Q.  452.  But  in  a  true  mineral  froth,  so  long  as 
maintains  its  stability,  the  metalliferous  mineral  pa 
tides  are  distributed  all  through  the  froth  in  the  sii 
face  of  the  bubbles?    That  is  right? 

A.     On  the  surface  of  the  air  cells,  yes,  sir 

X-Q.  453.  Now,  it  is  a  fact,  is  it  not,  that  the  Kirl 
specification  enlarges  upon  the  use  of  a  thin  hydr 
carbon  liquid  in  place  of  the  thick  viscid  oils  used  1 
other  inventors,  as  one  of  the  most  important  featur 
of  his  invention.  I  refer  to  page  4,  commencing  wi 
line  52  of  his  specification. 

A.  He  says,  in  line  52,  that  the  advantage  of  tl 
thin  hydro-carbon  oil  in  place  of  the  thick  viscid  ( 
used  by  other  inventors  is  for  one  particular  reaso 
He  states  that  the  use  of  the  thin  oil  makes  filtratic 
comparatively  easy  and  permits  cheaper  methods  the 
the  centrifugal  machine  and  the  filter  process,  t 
contemplates  a  large  amount  of  oil,  rrom  25  to  7^  p' 
cent.,  and  he  did  not  desire  to  have  all  of  that  c 
burned  up  with  the  concentrate  in  the  end.  He  d 
sired,  and  in  that  way  he  contemplated  a  recovery  ( 
the  oil  ultimately,  and  filtration  is  the  method  he  refe 
to,  and  with  a  thin  oil  it  is  obvious  that  filtration 
more  easily  practised  than  with  viscid  oil,   and  doi 


nilllL'JJ^.JIl/'LllUl    l\l  I  III  iiij    ^  ^nii  I'u  II  \  .  kj/  -r«j 

Sanuiel  P.  Sadtlcr 

vay  with  the  necessity  of  using  centrifugals.  That  is 
e  feature  described  in  the  California  Journal  Tech- 
)Iogy  as  part  of  the  Elmore  improved  process. 
X-0.  454.  And  he  also  speaks  of  the  advantage  of 
ling  able  to  separate  practically  all  the  oil  by  distil- 
tion  ? 

A.  In  case  of  the  addition  of  distillable  oil,  that  is 
e  theory. 

X-O.  455.    That  is  the  fourth  step  of  his  process,  re- 
rred  to  on  page  1  ? 
A.     Yes. 

X-O.  456.     The  third  step  being  filtration? 
A.     Yes. 

X-O.  457.     The  fourth  step  is  distillation? 
A.     Yes. 

X-O.  458.  Have  you  ever  seen  the  Kirby  process  in 
)eration  as  described  in  the  specification,  with  the 
nployment  of  everything  that  is  described  in  the  first 
ej)  and  the  second  step,  as  there  described  on  page  1 
■  the  specification? 

A.  I  have  never  seen  the  carrying  out  of  the  sec- 
id  step  by  skimming  off  with  the  skimming  bar;  I 
ivc  never  seen  that  practised.  I  have  only  practised 
id  witnessed  the  operation  of  the  Kirby  process  in- 
►far  as  it  was  desirable  to  settle  the  question  as  to 
hat  was  the  result  of  the  Kirby  process  carried 
trough  the  first  step  to  see  what  the  result  of  that 
as.  The  supplemental  step  I  never  practised. 
X-O.  459.  I  asked  you  if  you  had  ever  seen  carried 
It  everything  that  is  described  in  the  first  and  second 
iragraphs,  the  first  and  second  steps. 
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A.     Not  in  the  second  paragraph,  no,   I  have  no 

X-Q.  460.  Did  you  see  that  done  at  the  Mian 
trial  in  your  presence  by  the  plaintiff? 

A.  I  did  not  see  the  Kirby  process  illustrated  i 
that  way  at  all. 

-   X-Q.  461.     Did  you  see  the  Kirby  apparatus  opei 
ated? 

A.  I  don't  recall  that  I  saw  that  process  of  skirr 
ming. 

X-Q.  462.  Well,  if  your  recollection  was  complet( 
you  would  remember  that  there  was  a  slowly  rotatin 
skimming  bar  at  the  top,  which  pushed  the  fiowin 
layer  of  hydro-carbon,  floating  particles  with  a  few  ai 
bubbles  in  it,  and  that  they  were  collected.  Don't  yo 
remember  that  now? 

A.     I  don't  recall  the  experiment,  no. 

X-Q.  463.  And  it  Vv-as  repeated  in  the  Circuit  Cour 
of  Appeals  in  Philadelphia,  wasn't  it,  and  you  wer 
there? 

A.     I  didn't  see  it. 

X-Q.  464.  You  said  today  that  the  Wolfe  paten 
which  appears  in  complainant's  record  in  the  Hyd 
case.  Vol.  3  page  966,  discloses  an  operation  whic 
necessarily  produces  a  froth,  is  that  right? 

A.  I  said  that  the  operation  of  what  Wolfe  de 
scribes  as  the  rotating  turbine,  which  is  otherwise  de 
scribed  as  the  Johnson  mixer  would  necessarily  pre 
duce  a  froth  if  rotated  with  a  flowing  ore  pulp  an 
the  oil  under  the  conditions  that  are  shown. 

X-Q.  465.    That  is  to  say  that  the  sulpho-chlorinat 
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oil  used  as  it  is  described  in  that  patent,  would  over- 
)w  as  a  froth ;  is  that  your  understanding  of  the  dis- 
)sure  of  that   patent? 

A.  That  disclosure  of  that  patent  is  that  the  sul- 
lo-chlorinated  oil,  as  stated  in  line  68  and  following 

page  one — the  sulpho-chlorinated  oil  adhering  to  the 
ineral  of  the  ore,  floats.  Now,  that  follows  after  we 
Lve  had  the  rapid  rotation  of  what  he  calls  the  turbine 
heel  in  the  mixture  of  ore  and  pulp.  I  have  never 
:perimented  myself  with  the  sulpho-chlorinated  oil, 
erefore  I  am  only  judging  by  my  belief  of  what  it  is 
ir,  and  what  purpose  it  would  accomplish.  I  am  also 
rengthened  in  that  belief  by  the  testimony  of  Mr. 
.ilman  that  he  thought  they  were  efficient  baffles,  and 
at  the  Johnson  mixer  was  capable  of  acting  as  a 
ibstitute  in  the  same  way  as  the  Gabbett  cone  mixer, 
id  then  about  the  description  here  in  the  patent  of 
le  circulation,  set  up  in  the  vessel,  I  believe  that  we 
xve  there  a  vortex  motion  which  would  of  course 
jvelop  aeration  as  the  result  of  the  rapid  rotation. 

X-0.  466.     But  I  asked  what  would  happen  in  this 

A.  I  don't  know  what  sulpho-chlorinated  oil  is, — 
good  oil,  or  what  type  of  oil  it  is  from  any  personal 
lowledge. 

X-O.  467.  ^^ou  don't  know  what  happens  in  that 
roc  ess? 

A.     Not  from  j)crsonal  knowledge. 

X-O.  468.     Now  referring  to  the  testimony  of  Dr. 
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Liebmann  in  the  llycle  suit  at  page  557  volume  2  of 
complainant's    record. 

A.     I  have  that. 

X-Q.  469.  "^'ou  quoted  that,  as  I  understand  it,  as 
a  description  of  a  normal  Froment  operation.  You  cer- 
tainly applied  it  to  what  you  regarded  as  a  normal 
Froment  operation,  did  you  not? 

A.  Tt  is  a  description  of  a  test  tube  experiment 
carried  out  by  Dr.  Liebmann,  and  what  his  propor- 
tions were  does  not  appear  clearly.  Fie  said,  "the 
amount  of  carbonic  acid  which  could  have  been  evolved 
w^as  so  small  that  it  vould  have  been  dissolved  in  the 
water  which  was  present."  That  v^as  my  cjuotation.  I 
quoted  that  f&call  attention  to  the  fact  that  Dr.  Lieb- 
mann, as  w-ell  as  myself,  recognized  what  a  moderate 
amount  of  carbonic  acid  would  be  absorbed,  and  unless 
there  v/as  a  very  large  evolution  of  carbonic  acid  and 
very  expeditiously,  that  we  had  to  consider  only  the 
gas  which  was  not  dissolved,  the  excess,  in  determin- 
ing how  much  it  would  contribute  to  the  air  mixture 
which  would  form  the  bubbles. 

X-0.  470.  Do  you  know  whether  or  not  that  was 
a  description  of  a  normal  Froment  operation? 

A.  I  think  that  he  presents  that  as  an  illustra- 
tion of  what  Dr.  Bj^ffi^iad  done  in  connection  with 
the  Froment  patent,  and  he  claims  that  there  was  an 
insufliciency    of  oil  in  answer  to  cross  question  59. 

X-Q.  47L  Fie  also  said,  did  he  not,  that  there  was 
a  total  insufficiency  of  sulphuric  acid — for  the  purpose 
of  assisting  your  determination  of  this  matter,  if  you 
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will  turn  to  page  555,  you  will  see  that  this  coinniences 
with  the  reference  to  a  certani  paragraph  in  question 
34.   Bo  you  see  that? 

A.     Yes. 

X-0.  472.  Now^  if  you  will  turn  to  page  475  you 
w^ill  see  that  the  paragraph  which  is  following  the  last 
paragraph  on  page  475 — You  will  see  that  that  is  the 
same  paragraph;  "I  took  10  grams  of  defendant's  ore 
which  had  been  crushed  to  an  83  mesh,  mixed  with  30 
c.c.  of  water,  and  added  thereto  .036  grams  of  sul- 
phuric acid  (which  I  had  to  dilute  in  order  to  be  able 
to  convey  it  into  the  test  tube)  and  1  drop  of  cotton- 
seed oil."     That  is  the  description  of  the  experiment. 

A.  Yes,  but  does  that  description  give  you  the 
amount  of  calcite? 

X-Q.  473.     If  you  will  follow  it  up — 

A.  Because  the  sulphuric  acid  and  the  calcite  are 
the    tv.o    things    that    react. 

X-Q.  474.  If  you  will  turn  to  defendant's  record 
page  165  you  will  see  on  the  preceding  pages  the  ref- 
erence to  Dr.  B<j^^?  experiment,  and  you  will  find  that 
Dr.  Bt^^\\as  carrying  on  Froment,  not  only  w-ith 
insufficient  sulphuric  acid,  but  without  putting  in  any 
calcite. 

A.  Oh,  I  see.  Well,  I  can  not  understand  that 
that  experiment  was  normal,  if  the  calcite  was  omit- 
ted, because  the  whole  feature  of  my  illustration  of 
Froment  was  to  follow  Froment's  example  as  given  in 
his  Italian  patent,  in  which  there  was  1  gram  of  cal- 
cite for  every  10  grams  of  ore,  and  2  drops  of  sul- 


3748        Minerals  Separation,  Limited,  ct  al.,  vs. 

Samuel  P.  Sadtler 

phuric  acid.  Now,  I  calculated  that  that  2  drops  of 
sulphuric  acid  could  not  decompose  more  than  a  frac- 
tion— more  than  one-quarter  at  the  outside,  of  the  cal- 
cite,  and  under  those  circumstances  the  total  amount 
of  carbonic  acid  gas  which  could  be  gotten,  without 
reference  to  this  dissolved  in  the  water,  as  not  more 
than  half  of  the  (contents  of  the  tube,  and  I  called  at- 
tention to  Dr.  Uebmann's  statement  there  as  to  the 
solubility  of  the  carbon  dioxide  in  the  water  when  a 
moderate  amount  was  produced,  as  backing  up  and 
substantiating  my  view  that  the  carbonic  acid  would  not 
play  a  very  large  part,  and  under  the  increased  pres- 
sure which  for  a  moment  exists  when  the  tube  is 
closed  and  shaken,  you  have  much  more  than  one  at- 
mosphere, and  I  do  not  believe  that  that  amount  of 
carbonic  acid  would  do  more  than  start  the  reaction. 
In  the  experiment  which  I  carried  out,  with  very  vio- 
lent agitation  for  a  few  moments,  there  was  not  a 
great  deal  of  excess  pressure  developed  at  the  cork. 

Now,  these  operations  to  which  you  refer,  when  you 
referred  to  that  testimony  of  Dr.  Liebmann,  are  rep- 
resentations in  the  test  tube  proportions  of  these  ex- 
periments described  by  Dr.  BttSsTand  also  to  repeat 
the  Froment  British  patent? 

A.     Yes. 

X-0.  475.  And  in  those  experiments  he  took  Black 
Rock  ore;  he  did  not  put  any  calcite,  and  he  ured  one 
cubic  centimeter  of  sulphuric  acid  to  492  grams  of  ore, 
and  1700  c.c.  of  water.  Now,  that  was  not  a  Froment 
operation  at  all,   was   it? 
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A.  Well,  I  could  not  say  that  it  was;  I  would  have 
to  calculate  it  out." 

X-0.  476.  And  you  will  agree  that  Dr.  Liebmann 
thought  that  any  carbon  dioxide  that  would  be  pro- 
duced under  those  circumstances  would  be  dissolved  in 
the  water  and  therefore  useless  in  the  process,  would 
you  not? 

A.  The  1  c.c.  of  sulphuric  acid  would  have  to  act 
upon  the  manganese  carbonate  in  the  Black  Rock  ore^ 
and  apparently  it  was  not  acting  enough.  I  would  not, 
myself,  at  all,  illustrate  a — illustrate  the  Froment  ex- 
periment that  way. 

X-O.  477.  Now,  referring  to  the  British  Froment 
specii'ication  and  these  words  which  I  think  are  the 
same  in  the  British  patent  as  in  the  Italian — Froment 
says  in  the  British  specification,  page  2,  commencing 
line  39:  "If  the  limestone  is  in  excess  or  readily  at- 
tackable, the  rapidity  of  the  separation  is  so  great  that 
the  proper  pulp  is  forcibly  projected  outside  the  ves- 
sel." Now,  you  took  a  proportion  of  sulphuric  acid 
which  could  not,  by  any  possibility,  have  decomposed 
the  limestone  that  you  used,   isn't  that   right? 

A.  That  is  correct;  it  could  not  have  decomposed 
all  of  the  limestone. 

X-O.  478.  Froment  gives  a  certain  definite  propor- 
tion of  limestone,  doesn't  he? 

A,  He  tells  you  one  gram  to  every  ten  grams  of 
ore,  in  the  patent,  and  a  few  drops  of  sulphuric  acid. 

X-O.  479.  So  he  gives  you  a  definite  nroportion  of 
limestone,   and   as   you   read   it,   not   enough   sulphuric 
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acid  to  decompose  your  limestone,  and  then  he  tells 
you  that  if  the  limestone  is  in  excess  you  will  get  into 
trouble;  isn't  that  what  he  says  in  his  specification? 

A.  That  is  what  he  says  here,  yes;  only  I  didn't 
get  it. 

X-Q.  48D.  When  you  made  your  determination  with 
olive  oil  layers,  what  were  the  conditions  as  to  the 
condition  of  the  water  and  as  to  the  times  that  you 
waited  when  you  got  your  9%  for  the  thin  layer  of 
olive  oil? 

A.  I  took  a  test  tube  such  as  was  shown  here,  of 
an  internal  diameter  of  one  inch,  and  I  made  the  first 
trial  with  ^yater  at  25°  centigrade,  which  is  room  tem- 
perature, and  I  dropped  the  olive  oil,  without  previous 
warming,  at  the  present  temperature  also  of  the  room, 
from  a  pipette,  which  was  graduated  in  tenths  of  a 
C.C.,  so  I  could  measure  fractions.  At  .32  of  a  c.c,  or  a 
little  over  three-tenths,  I  looked  at  it  from  the  side,  as 
the  test  tube  was  held  up,  and  that  gave  me  very  dis- 
tinctly— more  than  a  thin  layer — what  I  would  call  a 
thick  layer;  but  I  looked  at  it  from  above,  and  I  found 
that  there  was  not  a  layer  sufficient  to  cover  the  wa- 
ter. Therefore  I  passed  on  with  the  trial,  and  added 
additional  olive  oil  until  I  reached  .77,  or  rather  more 
than  tVv'o-thirds  of  a  c.c,  and  the  layer,  which  was 
quite  perceptibly  thick  at  the  side,  was  still  not  in  com- 
plete contact.  I  did  not  jockey  it  at  all  by  shaking  it 
to  spread  it  out  in  contact,  but  I  tested  the  matter 
fairly. 
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X-Q.  481.  You  gave  it  a  good  deal  of  time,  didn't 
you? 

A.  I  went  ahead  as  quickly  as  I  could  put  it  in, 
and  I  went  on  and  added  further  oil,  and  at  one  c.c.  of 
this  olive  oil,  dropped  in  in  the  same  way  from  above, 
and  looked  at,  I  had  a  complete  covering  for  the  wa- 
ter in  this  tube;  in  other  words,  the  layer  of  oil  com- 
pletely touched  the  glass  all  around.  Looked  at  from 
the  side  this  was  more  than  a  thin  layer;  it  was  really 
a  thick  layer.  One  c.c.  of  the  oil  Hgures  out  8.2% 
of  oil  reckoned  on  10  grams  of  ore. 

X-0.  482.  And  that  was  the  thinnest  possible  layer 
that  you  could  get  for  a  covering  of  the  whole  surface 
of  the  water,  wasn't  it? 

A.     At  that  temperature  and  in  that  experiment. 

X-Q.  483.  Now,  you  said  in  your  testimony  this 
morning  that  you  had  seen  a  machine  made  according 
to  the  Froment  description  operated  so  as  to  produce 
a  froth.     That  is  right,  is  it  not? 

/ .     In  the  Froment  machine,  that  is  right. 

X-Q.  484.  That  is  a  machine  made  according  to  the 
Froment  description? 

A.     Yes. 

X-Q.  485.     Where  was  that? 

A.  That  was  an  experiment  that  was  made  in  the 
trial  at  Wilmington,  with  the  Froment  machine,  and  is 
described  in  the  e^^hibit  book  of  that  trial  on  pige  838 
of  that  exhibit  book,  volume  4  of  the  Miami  case. 

X-Q.  486.  Po  vou  remrrnber  what  the  recovery  was 
of  that  operation? 
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A.     The  total  zinc  extraction  by  weight  was  72.39. 

X-0.  487.  That  was  what  you  called  the  power 
driven  Froment  machine,  wasn't   it? 

A.  It  is  so  called;  it  was  the  larger  machine.  There 
was  a  small  Froment  machine. 

X-Q.  488.  You  had  a  hand  machine  there  that  was 
just  like  the  Froment  experimental  apparatus,  didn't 
you? 

A.     I  believe  there  w-as  also  that  there  in  court. 

X-Q.  489.  And  that  was  operated  and  it  produced 
a   froth,   didn't   it? 

A.  I  haven't  found  a  record  of  that.  A  large  num- 
ber of  results  were  given  in  what  is  called  the  report 
book,  but  what  I  have  taken  is  just  those  that  were 
accepted  in  court  as  shown  in  the  so  called  assay  book. 
I  have  seen  the  small  Froment  machine  operated  in- 
dependent of  that  trial  and  assisted  at  the  operation. 

X-Q.  490.  In  the  operation  of  that  hand  machine 
which  was  a  reproduction  of  the  Froment  experimental 
apparatus,  don't  you  remember  that  the  first  recovery 
was  2%  and  the  second  recovery  was  6%  ? 

A.  I  don't  remember  anything  about  it.  I  have 
not  found  the  record  of  the  results  of  the  small  ma- 
chine. 

X-Q.  491.  Turn  to  exhibit  record  page  235,  and 
there  you  will  find  the  assays  of  those  tests  and  the 
last  one  is  the  first  Froment;. and  there  you  will  find 
that  the  recovery  as  determined  by  the  plaintifif'§  as- 
sayer  was  1.95,  and  the  recovery  as  determined  by  the 
defendant's  assaver  was  2.06? 
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A.     I  would  like  to  see  that;  I  don't  follow  it. 

X-Q.  492.  Here  is  the  page;  volume  4.  That  is 
right,   is   it   not? 

A.  I  see  the  figures  which  you  have  quoted,  but 
I  don't  find  that;  I  don't  think  it  is  in  my  book. 

X-Q.  493.     This  is  the  transcript — 

A.     I  have  found  it. 

MR.  SCOTT:  Why  don't  you  ask  the  witness  a 
question  so  we  can  all  hear  it? 

MR.  WILLIAMS:  The  Vvitness  v/as  trying  to  find 
a  reference  in  the  book  and  I  am  trying  to  help  him. 
Have  you  any  objection  to  that? 

MR.  SCOTT:     Well,  let  the  witness  find  it. 

X-Q.  494.  Have  you  found  in  this  book  the  figures 
to  which  I  called  your  attention? 

A.  I  have  found  the  figures;  I  don't  kno\V^  to  what 
they  refer,  because  I  can  not  sufficiently  identify  this 
experiment  with  anything  which  I  ever  saw.  These 
figures  appear  in  a  summary  of  the  assay  of  those 
tests.  When  those  tests  were  made  or  where  they 
were  made  or  whether  I  was  present,  I  don't  know. 

X-Q.  495.  Now,  if  you  will  take  the  report  book, 
you  have  it  in  your  volume? 

A.     Yes. 

X-Q.    496.      And    turn    to    page    38. 

A.  Report  book,  series  C  of  Froment;  here  is  the 
small   Froment. 

X-Q.  497.  Now,  that  is  the  description  of  that  ex- 
periment? 

A.     With  the  large  Froment  machine,  yes. 
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X-Q.  498.  Aren't  you  able  to  identify  what  I  have 
shown  you  as  the  assay  of  the  result  of  that  experi- 
ment; that  was  the  first  Froment  experiment  so  de- 
scribed. And  then,  to  refresh  your  memory  still  fur- 
ther, I  will  ask  you  to  turn  to  Page  236,  the  next  page 
after  the  one  we  had,  and  take  the  bottom  experiment 
there,  the  second  Froment  series  C,  No.  6,  and  the 
other  was  series  C,  No.  6,  and  there  the  recovery  ac- 
cording to  our  assay  was  4.83,  and  according  to  the 
defendant's  assay  was  5.29.  Don't  you  now  recognize 
those  as  the  results  of  that  operation? 

A.  I  did  not  see  that  operation  that  I  know  of.  As 
I  understand  it,  the  experiments  which  were  picked  out 
from  the  assay  book  and  shown  to  the  court  are  those 
which  were  recorded  later — picked  out  from  the  report 
book  and  shown  were  those  enumerated  later  under 
the  name  of  assay  book,  and  I  did  not  see  all  those  ex- 
periments, and  I  am  not  able  to  say  whether  I  saw 
either  of  these  experiments  with  the  Froment  machine 
about  which  we  have  here  the  assay  results. 

X-Q.  499.  Now,  turn  to  the  assay  book  page  889 
and — 

A.  Well,  I  see  that,  and  I  see  the  last  paragraph 
of  that  page  also.  We  have  here  a  report  of  two  ex- 
periments, and  the  statement  is  made  at  the  end: 
"These  tests  are  for  observation  only  in  the  produc- 
tion of  mineral  froth,  and  the  apparatus  was  not  de- 
signed or  adapted  for  quantitative  work,  hence  the  re- 
covery figures  signify  nothing." 

X-Q.  500.  How  are  those  recoveries  figured  there. 
That  is  just  an  argument,  and  I  want  the  facts. 
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A.     I  don't  know  what  they  represent. 

X-Q.  501.  "The  extraction,  based  on  the  weights 
aud  assays,  of  the  concentrates  and  taihngs  was 
5.66%."  That  is  the  second  experiment.  That  was  on 
page  889? 

A.     That  is  what  is   stated. 

X-Q.  502.  And  as  to  the  first  experiment,  there- 
fore, have  you  any  statement  as  to  what  the  extrac- 
tion was.     My  statement  was  correct  wasn't  it? 

A.     Yes,  and  the  explanation  is  given  below. 

X-Q.  503.  Now,  those  experiments  that  are  re- 
ported in  that  book  were  made  in  your  presence,  were 
they  not? 

A.  If  these  were  repeated  in  court,  then  I  saw 
them. 

X-Q.  504.  And  they  would  not  be  here  in  this  assay 
book  if  they  were  not  repeated  in  court,  would  they? 

A.     I  guess  that  is  right  and  proper. 

X-Q.  505.  Now,  when  you  testified  in  the  Miami 
case  you  had  a  theory  in  explanation  of  flotation  did 
you  not? 

A.  I  had  at  that  time  stated  that  the  simple  se- 
lective action  of  the  oil  for  the  mineral  as  against 
gangue,  and  the  adhesion  of  the  oil  to  the  mineral 
and  the  wetting  of  the  gangue  with  water  was  not  a 
broad  enough  statement,  and  therefore  I  discussed 
somewhat,  as  far  as  I  knew  it,  the  effect  of  surface 
tension.  I  was  very  much  at  a  disadvantage  in  dis- 
cussing that,  for  the  reason  that  I  am  not  a  physical 
chemist,    and    I    have    never    made    any    experimental 
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studies  or  observation  of  surface  tension  phenomena, 
and  therefore  I  only  gave  my  view  of  the  theory  as 
representing  the  best  information  that  I  could  obtain 
on  the  matter,  and  I  recall  that  Dr.  Liebmann  co- 
incided with  my  views  in  his  similar  expression,  that 
it  ^^as  the  broader  view  of  the  phenomena,  that  is, 
that  surface  tension  was  an  important  feature  in  de- 
termining the  question  of  froth  formation.  Further 
than  that  I  did  not  go.  I  was  in  the  dark  as  to  the 
complete  theory  in  the  matter,  and  I  remained  in  the 
dark  until  I  heard  the  matter  discussed  within  very 
recent  time. 

X-Q.  506.  As  you  then  explained  the  theory  of  flo- 
tation vou  .reg'arded  a  reduction  of  surface  tension  as 
essential  to  flotation,  did  you  not? 

A.  As  essential  to  the  concentration  in  the  film  and 
the  development  of  increased  viscosity  in  the  film, 
which  I  stated  I  understood  was  a  result  of  this  low- 
ering of  the  surface  tension. 

X-Q.  507.  And  I  believe  you  very  modestly  said 
that  you  did  not  regard  that  as  a  complete  explana- 
tion? 

A.     I  certainly  said  so. 

X-Q.  50S.  You  are  familiar,  are  you  not,  with 
patent  No.  962678,  to  which  you  referred  in  your  di- 
.  rect  examination  and  which  was  put  in  evidence,  that 
being  known  as  the  solution  patent. 

A. .  That  was  the  second  patent  in  suit  in  the  previ- 
■  ous  trial? 

X-Q.  509.     Yes. 
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A.     Yes,   I   familiarized  myself  with  this  patent. 

X-Q.  510.  In  fact  you  made  a  careful  study  of  it 
and  testified  about  it  in  the  Miami  suit;  that  is  true,  is 
it  not? 

A.     I  testified  about  it  at  that  time, 

X-Q.  511.     And  gave  it  careful  study? 

A.     I  did. 

X-Q.  512.  This  patent  discloses,  does  it  not,  a 
process  of  concentrating  ores  which  consist  in  mixing 
the  powdered  ore  with  water  containing  in  solution  a 
small  quantity  of  a  mineral  frothing  agent;  agitating 
the  mixture  to  form  a  froth,  and  separating  the  froth? 

A.     That  is  stated  in  the  claim  to  be  the  process. 

X-Q.  513.    That  is  disclosed  in  this  patent,  is  it  not? 

A.  Well,  when  you  ask  my  opinion  about  that  I  can 
not  answer  that  categorically,  because  I  would  have  to 
refer  to  the  fact  that  mixtures  containing  soluble  por- 
tions which  are  in  themselves  frothing  agents,  are 
described,  as  already  testified  to;  and  when  I  analyzed 
this  patent  at  Wilmington  I  referred  to  the  prior  ref- 
erence to  such  soluble  frothing  agents  in  the  Catter- 
mole  patent,  cresol  and  phenol  for  instance. 

X-Q.  514.  I  limited  the  question  to  what  this  long- 
document  disclosed,  and  I  read  the  language  to  sum- 
marize it.  That  is  my  question;  not  whether  it  is  the 
first  disclosure  or  whether  it  is  a  proper  claim,  but 
whether  or  not  what  I  read  to  you  is  disclosed  in  that 
patent. 

MR.  SCOTT:  I  object  to  that  question  your  honor. 
It  apparently  has  no  relevancy  in  this  case.     It  is  ab- 
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solutely  incompetent  as  to  what  some  patent  means 
that  we  have  neither  set  up  in  anticipation  and  which 
in  fact  is  here  and  which  is  not  involved  in  this  suit. 

THE  COURT:  Didn't  you  introduce  this  in  his 
testimony  in  chief? 

MR.  SCOTT:  Some  slight  reference  was  made  to 
it  for  some  purpose  that  I  have  forgotten. 

THE  COURT:  At  any  rate,  this  man  is  an  ex- 
pert. It  may  even  go  to  test  his  knowledge.  I  hope 
there  wall  not  be  too  much  of  it.  The  objection  will  be 
overruled. 

A.     I  think  this  is  disclosed  as  I  stated  it. 

MR.  WILLIAMS:  If  your  honor  please,  I  have  a 
few  notes  which  I  can  not  put  my  hands  on  at  the 
moment  because  the  witness  finished  earlier  than  I 
thought  he  woul(LI  will  finish  up  the  cross  examinciuui? 
very  early  in  the  morning. 

Whereupon  an  adjournment  w-as  taken  until  to- 
morrow morning,  l^riday.  May  4th,  1917,  at  10 
o'clock  a.  m. 

Friday,  May  4th,  1917,   10  A.  M. 

MR.  KREMER:  If  your  honor  please,  the  order 
in  connection  with  the  filing  of  the  amended  and  supj- 
plemental  bill  gave  us — I  think  the  order  reads  until 
Saturday  in  which  to  file  the  answer.  I  have  the 
answer  dictated,  and  it  is  practically  completed;  I 
think  I  will  be  able  to  file  it  today;  however,  I  wanted 
to  inquire  as  to  whether  or  not  the  order  included  Sat- 


Butte  &  Superior  M iniiuj  Company.  37S9 

Samuel  P.  Sadtltr 

urday.  I  have  engrossed  or  embodied  the  answer  to 
all  -of  the  amendments  to  the  complaint,  so  that  there 
will  be  just  one  pleading  in  that  respect  and  one  plead- 
ing to  the  supplemental  answer,  so  it  really  necessi- 
tated two  pleadings. 

THE  COURT:     Proceed  with  the  examination. 

DR.  SADTLER, 

CROSS-EXAMINATION  resumed, 

BY  MR.  WILLIAMS: 

X-Q.  515.  When  was  your  attention  first  called  to 
the  California  Journal  of  Technology;  I  mean,  of 
course,  the  article  therein  which  was  introduced  in 
evidence. 

A.  I  think  it  was  probably  about  the  end  of  1914, 
some  months  before  the  Miami  trial. 

X-Q.  516.    Just  before  the  Miami  trial? 

A.     Not  just  before,  but  some  months  before. 

X-Q.  517.  You  remember,  of  course,  that  it  was  called 
to  the  attention  of  the  plaintiff  just  before  the  begin- 
ning of  that  trial,  when  we  had  all  gathered  at  Wil- 
mington and  were  ready  to  start  with  it;  that  was  the 
first  knowledge  you  had  of  it,  at  the  time  of  the  trial  ? 

A.  Well,  that  was  not  quite  the  first,  because  I  had 
been  told  of  it  some  little  time  before,  and  I  went  to 
the  library  in  Philadelphia,  of  the  Franklin  Institute, 
and  looked  up  the  original  Journal  which  was  there 
on  file,  and  I  had  photostadt  copies  made  of  it  some 
little  time  before  the  trial. 
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X-0.  518.  Now,  comparing  the  Kirby  pi'ocess  as  you 
understand  it  with  the  Froment  process  as  you  under- 
stand it,  they  are  essentially  the  same  in  their  froth 
formations,  are  they  not? 

A.  They  involved  in  both  cases  the  formation  of 
an  agitation  froth  by  analogous  devices.  The  condi- 
tions are  considerably  different  in  some  respects 
The  Froment  process,  as  carried  out  on  the  larger 
scale  and  as  described  in  the  Froment  description,  uses 
relatively  small  quantities  of  oil,  as  stated  in  the  Fro- 
ment description,  1%  of  oil  fpr  ore  containing  5% 
of  metal,  1^%  of  oil  for  ore  containing  10%  of 
metal  and  2%  of  oil  for  ore  containing  15%  of  metal. 
On  the  othe><  hand,  in  the  Kirby  process  we  have  a 
different  kisid  of  frothing  agent,  namely  the  light 
kerosene,  or  a  solution  of  bitumen  in  kerosene,  and 
it  is  used  in  a  relatively  much  larger  amount;  but 
I  find  no  difference  in  the  result,  looked  at  as  a 
principle.  In  either  case  there  is  a  complete  froth 
formation,  which  froth  becomes  mineral-laden,  whether 
the  amount  is  25  to  75%  of  Kirby  or  whether  it  is 
the  smaller  amount  of  Froment,  and  that  takes  place 
in  the  Froment  procedure  also  in  a  so-called  mixing 
device  in  which  there  is  a  centrifugal  mixing  device 
and  from  there  it  passes  to  the  so-called  coil-vat;  in 
that  respect  there  is  a  close  analogy. 

X-Q.  519.  Now,  comparing  the  Froment  patent, 
British  and  Italian? 

A.     The  Froment  patent  is  a  simple  description  of 
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a  principle  illustrated  by  an  example,  and  we  have 
there  nothing  more  than  an  illustration  of  the  inde- 
pendent formation  of  an  air  froth  by  agitation,  aided 
in  this  case  by  the  plerjsence  of  the  carbon  dioxide 
which  is  evolved  in  whatever  degree  it  may  be,  due  to 
the  reaction-  of  the  sulphuric  acid  and  the  calcite.  But 
the  Fron:ent  example  and  the  phenomena  observed 
by  Froment,  and  made  the  basis  of  his  patent,  are 
simply  illustrations  of  the  principles  and  the  broad 
results  which  follow.  We  have  to  turn  to  the  Fro- 
ment description,  of  course,  for  vv^orking  apparatus, 
if  that  is-  desired. 

X-Q.  520.  According  to  the  Froment  principles,  as 
you  understand  them,  the  froth  is  composed  of  air 
bubbles  with  a  coating  of  sulphide  or  metalliferous 
mineral.     That  is  ris:ht? 

A.     Mineral  and  mixed  gases. 

X-0.  521.  And  according  to  the  Kirbv  process 
as  you  luiderstand  the  froth  is  composed  of  air  bubi)Ics 
with  a  hskk^^i  metalliferous  minerals? 

A.     I  think  so.     I  so  conceive  it. 

X-Q.  522.     Well,  that  is  true. 

A.  I  do  so  conceive  it  to  be  true,  yes.  That  is 
what  I  meant  to  have  said. 

X-Q.  523.  Now,  will  you  turn  to  the  file,  wrapper 
and  contents  of  the  Kirby  patent,  Hyde  record,  de- 
fendant's record  page  517  and  at  the  top'  of  page 
517  you  note  that  the  claim  2  was  rejected  by  the 
patent  office  on  Elmore,  Sulman  and  the  British  patent 
12,778  to  Lake? 
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A.     Claim  3  you  speak  of? 

X-0'.  524.     Claim  2?     That  is  true,  is  it  not? 

A.  The  claim  2  which  was  rejected,  does  not 
speak — 

X-Q.  525.     Just  answer  the  question,  please? 

A.  Claim  2  was  rejected  by  the  patent  office  in 
view  of  those  patents  named  by  you. 

X-0.  526.  And  one  of  these  is  the  Froment  British 
patent  ? 

A.     That  is  true. 

X-Q.  527.  Now,  claim  2  which  was  rejected  ap- 
pears at  page  510  and  is  as  follows:  "The  process 
of  separating  minerals,  which  consists  in  mixing  to- 
gether pulverized  mineral  material,  a  considerable 
quantity  of  water  and  a  substance  ^lissible  in  water 
but  of  less  specific  gravity,  and  which,  in  the  pres- 
ence of  water,  will  adhere  to  some  of  the  mineral  par- 
ticles and  not  to  others ;  in  gently  agitating  the  mass 
and  blowing  into  the  same  a  gas  to  assist  the  flotation 
of  said  immiscible  substance  and  the  m.ineral  particles 
which  have  become  coated  therewith ;  in  removing  the 
floating  layer  and  separating  said  adhering  substances 
from  said  mineral  particles,  substantially  as  specified." 
That  is  right,  is  it  not? 

A.     That  is  a  correct  reading,  yes,  sir. 

X-Q.  528.  Now,  we  will  turn  to  page  526,  and 
there  we  find,  do  we  not,  the  arguments  that  were 
submitted  on  behalf  of  the  applicant  as  to  the  rejection 
of  that  claim  2  on  the  Froment  and  other  ])atenls? 
That  is  right? 
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A.  There  is  an  argument  here  and  I  am  just  be- 
ginning to  read  the  portion — 

X-Q.  529.  Now,  I  will  read  a  part  in  that  argu- 
ment, commencing  about  the  middle  of  page  520. 
"Lake's  process" — that  is  the  Froment  British  patent,, 
is  it  not? 

A.  That  refers  to  the  British  patent  agent,  I  have 
no  doubt. 

X-Q.  530.  And  in  whose  name  the  Froment  patent 
was  issued? 

A.     Yes,  sir. 

X-Q.  531.  "Lake's  process  is  for  a  specifically  dif- 
ferent thing,  and  does  not  tell  the  public  anything  about 
the  advantage  of  gently  agitating  a  mixture  of  water 
and  mineral  i>;i nicies  coated  with  an  immiscible  liquid 
and  assisting  their  separation  by  blowing  in  air."  Now, 
I  will  say  here  that  there  are  some  typographical 
errors  in  the  print  which  will  appear  upon  a  compari- 
son with  the  original  file  wrapper  and  contents  and 
I  am  reading  it  with  the  corrections.  "Lake  discovered 
that  gas  bubbles  liberated  in  mineral  which  he  des- 
cribes become^  coated  with  chalcopyrite  dust.  This 
discovery  is  absolutely  without  value  in  the  applicant's 
process  since  the  mineral  particles  are  already  coated 
with  bitumen,  and  the  problem  presented  is  one  of  sep- 
arating the  bitumen  from  the  water."  Do  you  agree 
with  the  statement  made  on  behalf  of  Kirby  in  the 
prosecution  of  his  application  for  a  patent,  that  the 
discovery  that  eas  bubbles  become  coated  with  a  dust 
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of   metalliferous    mineral    is    absolutely   without   value 
in  the  Kirby  process? 

A.  No,  I  do  not  agree  with  that.  I  agree  with 
the  first  part  of  what  you  read  that  the  Lake  process 
is  for  a  different  process  from  gently  agitating.  I 
agree  with  that,  and  I  do  not  agree  with  the  idea  that 
gas  bubbles  in  the  Kirby  process  nir'y  be  coated  with 
chalcopyrite  dust,  as  it  is  termed,  simply  because  we 
have  the  several  elements  in  the  sepa  *ated  froth.  We 
ha\'e  the  coating  that  he  speaks  of  w'th  bitumen,  but 
that  bitumin  is  a  solution  in  the  thia  kerosene  and 
constitutes  the  o'l  film.  Now  the  oil  film  concentrates 
in  itself  the  chalcopyrite  dust  or  tho  other  mineral 
particles  and'  we  can  have  the  coating  which  is  referred 
to  here  by  "'the  attorney  for  Kirby,  and  we  can  also 
have  the  separating  in  that  film  of  the  mineral  par- 
ticles, and  do  have  it. 

X-Q.  532.  You  do  not  agree  there  with  the  state- 
ment ? 

A.     I  do  not  agree  with  the  statement  as  it  is  given 
here  without  qualification, 
^ng  some  gas  coated  \\TtTT"hTietalTiftjroas   partides^  "arg^ 

X-Q.  533.  And  you  believe  that  babbles  contain- 
clearly  disclosed  in  the  Kirby  patent?  That  is  what 
you  believe? 

A.  That  bubbles  coated  with  oil  films  of  the  char- 
acter of  the  oil  used  by  Kirby,  that  take  up  the  load 
of  metalliferous  mineral,  and  that  forms  the  strong 
coating  of  the  bubble  and  enables  it  to  give  us  the 
concentration. 
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X-Q.  534.  Doctor,  turn  to  page  510.  I  will  read 
to  you  claim  1  of  Kirby. 

"The  process  of  separating  minerals,  which  consists 
in  the  mixing  together  (a)  pulverized  mineral  ma- 
terial (b)  a  considerable  quantity  of  water  (c)  a  sub- 
stance immiscible  in  water,  but  of  less  specific  gravity, 
but  which,  in  the  presence  of  water  will  adhere  to 
some  of  the  mineral  particles  and  not  to  others;  in 
removing  from  the  surface  of  the  mass  the  floating 
immiscible  substance  and  the  mineral  particles  to 
which  it  is  adhered;  in  the  filtering  the  material  so 
removed,  and  in  distilling  the  filtrate  to  drive  off  and 
recover  such  immiscible  substance,  substantially  as 
specified."  Do  you  agree  with  that  statement  of 
Kirby's  invention  as  he  originally  filed  it  in  the  Pat- 
ent Office? 

A.  That  is  a  distinctly  different  statement,  less 
complete  than  now  appears  in  the  first  claim  of  Kirby's 
patent  as  issued.  At  the  same  time  I  call  your  at- 
tention to  the  fact  that  what  is  here  stated  allows  our 
understanding  of  a  froth  formation  and  float,  for  the 
reason  that  we  have  in  here  these  words,  ''in  remov- 
ing from  the  surface  of  the  mass  the  floating  immisc- 
ible substance  and  the  mineral  particles  to  which  it 
has  adhered."  Now,  it  was  quite  conceded  in  the 
course  of  the  discussion  of  the  Elmore  patent  that  the 
Elmore  separation  of  the  mineral  particles  did  not  take 
place  in  the  surface  of  the  Elmore  oil  layer.  Here  we 
have   the   separation   of   the    floating   immiscible    sub- 
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Stance  and  the  mineral  particles  idrm.  the  surface  of 
the  mass,  which  means  a  froth;  but  it  was  more  elab- 
orated and  more  clearly  stated  in  the  final  form  in 
which  thcaKirby  patent  was  issued. 

X-Q.  5|5.  Isn't  it  an  essential  feature  of  every 
process  wherein  they  float  the  metalliferous  particles 
to  the  surface  that  they  separate  that  float  in  order 
to  get  the  mineral  particles  away  from  the  gangue 
which   is   in   the   pulp? 

A.  Of  course  you  separate  the  mineral  particles 
that  have  been  taken  into  the  oil,  but  there  are  two 
conditions  existing;  the  one  case  in  which  the  float  in 
the  form  5f  a  froth  is  on  the  surface  of  the  oil,  and 
the  ether  case  as  in  the  Elmore  process,  where  it  is 
carried  by  buoyancy  throughout  the  oil  layer,  and  the 
separation  takes  place,  not  from  the  surface,  but  takes 
place  by  means  which  have  been  described  in  the  Calif- 
ornia Journal  of  Technology,  by  centrifugal  oi*  other 
means  of  that  type,  in  which  they  get  a  perfect  sep- 
aration of  the  whole  mass  of  the  oil  layer  with  the 
mineral. 

X-Q.  536.  I  will  read  the  question.  (Last  ques- 
Uon  read.) 

A.     I  can  answer  yes,  to  that. 

X-Q.  537.  And  isn't  it  a  very  good  description  of 
tliat  operation,  if  we  say  ''removing  from  the  surface 
of  the  mass  the  floatin?-  immiscible  substance  and  the 
mineral  particles  to  which  it  has  adhered."? 

A.     It  is  a  good  description  if  we  apply  it  to  the 
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removal  of  tlie  froth.  It  is  not  a  good  description  if 
we  api)ly  it  to  the  separation  involved  in  the  Elmore 
process. 

X-Q.  538.  The  Elmore  process,  does  not  the  floating 
layer  of  oil  carrying  mineral  particles  overflow  so  that 
by  that  overflow  it  is  removed  from  the  surface  of 
the  mass  of  the  pulp;  answer  directly,  please. 

A.  They  are  carried  undoubtedly  in  the  oil  layer, 
but  not  on  the  surface. 

X-Q.  539.  Isn't  the  oil  layer  carried  on  the  surface 
of  the  pulp  until  it  is  overflowed  or  removed  from 
the  surface  of  the  pulp? 

A.     Yes,  it  is 

X-Q.  540.  Now,  in  the  Froment  description  at 
page  733,  of  complainant's  record,  Volume  3,  in  the 
Hyde  case — 

A.  I  have  the  whole  translation  of  Froment  here, 
although  I  do  not  follow  your  paging.     . 

MR.  SCOTT:  I  will  give  it  to  you  Doctor.  Here 
is  page  7ZZ. 

X-Q.  541.  Under  the  heading  "Instructions,"  is  it 
not  stated  that  "in  order  to  arrive  at  a  perfect  dis- 
integration of  the  constituent  particles  of  the  ore,  with- 
out rendering  it  impalpable,  it  is  necessary  to  do  the 
crushing  in  two  operations,"  and  is  it  not  further  stated 
that  "on  leaving  the  second  crushing  mill,  the  ore  will 
further  be  submitted  to  two  or  three  spitzkastens  for 
eliminating  the  slimes,  which  is  too  fine  to  be  treated, 
and  which  could  not  be  treated  by  any  hitherto  known 
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method."  That  is  the  statement  of  Froment's  des- 
cription, is  it  not? 

A.     That  is  the  statement. 

X-Q.  542.  And  that  is  an  instruction,  is  it  not,  to 
desHme  the  material  that  is  treated? 

A.     That   is   what   it   practically   amounts   to. 

X-Q.  543.  And  in  all  these  experiments  which  you 
have  referred  to  or  which  were  conducted  at  the 
Miami  trial,  it  is  true,  that  the  ore  was  not  de-slimed, 
and  you  so  admitted,  did  you  not? 

A.  I  don't  recall  the  condition  of  the  ore  when  we 
used  the  Froment  apparatus,  large  or  small  machine. 
There  is.no  such  limitation,  of  course,  in  the  Froment 
patents,  Italian  or  British. 

X-Q.  544.  I  did  not  ask  you  that;  please  confine 
yourself  to  the  question. 

A.  I  don't  recall  in  regard  to  the  separation  of 
the  ore  for  the  Froment  machine,  because  I  had  noth- 
ing to  do  with  the  preparation  of  the  ore. 

X-Q.  545.  You  don't  remember  that  you  admitted 
that  that  ore  was  not  deslimed? 

A.  I  don't  remember  that  I  admitted  it,  because  I 
had  nothing  to  do  w^ith  the  preparation  of  it.  If  I  did 
admit  it,  it  was  because  I  was  told  so  by  hearsay. 

X-Q.  546.  Is  there  in  the  Froment  patents  Italian 
or  British,  any  mention  of  the  use  of  heat  or  of  heat- 
ing the  pulp;  answer  directly,  please. 

A.     I  believe  not. 

X-Q.  547.     You  know  there  is  not? 
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A.  I  don't  remember — Yes,  I  know  there  is  not  any 
lention  of   the  matter  of   temperature. 

X-Q.  548.  Now,  we  will  turn  to  the  record  in  the 
liami  case,  Volume  2,  page  1004.  To  make  the  mat- 
^r  as  short  as  possible,  it  appears  on  the  preceding 
age  and  on  this  page,  does  it  not,  that  you  summed 
p  the  question  of  the  bearing  of  surface  tension  on 
re  concentration  and  stated  three  cases  were  to  be 
onsidered;  first,  the  normal  surface  tension  of  the 
/ater;  second,  where  the  surface  tension  of  the  wa- 
tv  was  raised,  and  third,  where  the  surface  tension 
f  the  water  was  lowered.     That  is  true,  is  it  not? 

A.  That  is  the  classification  under  the  head  of  the 
earing  of  surface  tension  on  ore  concentration;  there 
/ere  three  cases,  as  you  stated. 

X-Q.  549.  Now,  I  will  read  to  you  what  you  said 
bout  the  third  case,  from  page  1004:  *'Now,  third. 
n  the  third  case  the  surface  tension  of  the  water  may 
le  lowered  by  dissolving  certain  organic  compounds  or 
ontaminating  or  so  called  modifying  agents.  This 
hird  class  includes  all  agitation  and  aeration  processes 
ihich  are  dependent  upon  frothing  or  bubble  forma- 
ion,  whereby  the  buoyancy  of  the  air  becomes  effect- 
ve  for  raising  minerals.  And  as  I  have  already  in- 
iicated  in  the  matter  which  I  read,  this  would  include 
he  effect  of  emulsif^etiftg^  oil  in  lowering  the  surface 
ension  either  by  soluble  or  insoluble  contaminating 
Lgents — lowering  the  surface  tension  and  thereby 
acilitating  froth  rising."  I  have  read  your  evidence 
:orrectlv,  have   I   not? 
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A.     Yes,  sir. 

X-Q.  550.  Now  we  will  turn  to  page  1162,  and  I 
will  start  with  X-Q.  1238.  "Q.  What  is  your  idea 
of  what  an  oil  froth  is — I  don't  quite  understand  it. 
A.  The  word  is  used  a  little  indiscriminately.  Some- 
times the  oil  emulsion  is  called  oil  froth,  because 
sometimes  an  emulsified  effect  is  sometimes  referred 
to  as  froth,  but  as  the  word  froth  is  more  particularly 
used  in  reference  to  these  processes,  I  must  differenti- 
ate between  oil  emulsion  and  oil  formed  froth,  which  I 
am  trying  to'*do.  X-0.  1239.  What  is  oil  emulsion? 
A.  It  is  an  emulsified  mixture  of  oil  and  some  aqueous 
liquid,  in  which  the  air  plays  a  very  secondary  effect. 
X-Q.  1240.  What  are  the  bubbles' made  of — They  are 
air?  A.  Probably  air."  I  have  correctly  read  your 
testimony,  have  I  not? 

A.     You  have. 

X-Q.  551.  W^e  will  turn  to  page  1170:  "X-Q.  1304. 
Do  you  put  forward,  as  an  explanation  of  the  phe- 
nomenon of  a  mineral  froth  produced  by  agitation  or 
produced,  as  you  have  said,  the  doctrine  of  surface 
tension  as  a  complete  explanation  of  the  phenomenon? 
A.  It  explains  the  case  of  soluble  agents,  as  probably 
the  only  scientific  explanation,  because  we  can  not  as- 
sume there  that  those  dilute  solutions  of  the  frothing 
agent  have  the  selective  coating  action  which  is  as- 
cribed to  oil.  It  can  also  be  made  to  cover  the  case  of 
oil  used  in  small  quantities,  because  by  the  use  of  oil 
in  small  quantities,  we  have  present  the  emulsification 
of  the  oil,  and  the  oil  emulsion  there  acts  distinctly  in 
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le  way  of  lowering  surface  tension,  as  is  stated  by 
lese  authorities  which  I  have  quoted.  So  that  it  is 
road  enough  to  cover  both  oil  used  in  small  amount 
nd  the  use  of  soluble  frothing  agents,  and  it  makes 

unnecessary  to  dwell  particularly  upon  the  selective 
ction  of  oil,  which  of  course  exists  for  mineral  par- 
cles."     Have   I   correctly   read   your   testimony? 

A.  You  have  correctly  read  what  I  said  at  that 
me. 

X-Q.  552.  We  will  turn  to  page  1181,  commenc- 
ig  with  R-Q.  1365.  *'Q.  Upon  your  previous  ex- 
mination  you  discussed  the  theories  underlying  the 
3rmation  of  froth,  and  referred  to  the  early  theory 
f  the  selective  affinity  of  oil,  and  then  went  on  to  say: 

am  inclined  to  believe  that  at  the  present  time  the 
eneral  view  is  that  with  the  flotation  processes  which 
se  small  quantities  of  oil  there  is  a  broader  explana- 
on.'  I  want  to  ask  you  whether  that  broader  ex- 
lanation  is  confined  to  the  use  of  small  quantities  of 
il,  or  includes  all  cases  in  which  a  froth  is  formed; 
lat  is,  by  a  small  quantity  of  oil,  referring  to  that 
irm  in  the  sense  in  which  it  is  used  in  Patent  835120. 
L.  I  had  in  mind  there  the  thought  that  particularly 
'hen  small  quantities  of  oil  would  be  used,  that  the 
il  would  be  easily  emulsified,  and  we  would  then 
ave  that  condition  of  oil  emulsion  which  it  is  stated 
as  the  same  influence  in  the  way  of  lowering  sur- 
ace  tension  that  the  soluble  frothing  agent  has,  or 
Dluble  contaminating  agent.  But  if  the  oil  be  in  some- 
what larger  amount,    it    is    only    a    question  of   its 
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emulsification.  A  portion  of  it  is  always  emulsified 
with  the  energetic  agitation  which  is  carried  out  in 
these  processes  for  air  froth  raising.  The  presence 
of  a  trifling  amount  of  unemulsified  oil  would  not  in- 
terfere, as  I  could  see,  with  that  way  of  operating,  and 
I  think  that,  until  the  oil  amounts  to  a  considerable 
amount,  that  it  will  be  emulsified  sooner  or  later  in  the 
continuance  of  that  first  stage  of  operation;  that  is,  the 
agitation;  and  there  will  be  enough  of  it  emulsified 
very  promptly  to  make  it  possible  to  include  it  in  this 
explanation,  or  this  underlying  theory  that  I  spoke  of." 
Have  I  correctly  read  your  testimony? 

A.     You  have  correctly  read  what  I  said. 

X-Q.  553.  Now,  we  will  turn  to  page  1331,  com- 
mencing with  Q.  34a.  "Now,  Doctor,  I  think  if  you 
will  take  the  rest  of  the  session  and  describe  the  opera- 
tions which  were  performed  and  the  results,  it  will 
assist  in  understanding  this  matter.  A.  In  this  last 
experiment,  the  oil  taken  was  chosen  so  as  to  typify 
the  thick  viscous  oil  of  the  Elmore  process,  but  taken 
in  the  amount  of  25%  which  is  utterly  inadequate  to 
effect  the  desired  flotation  by  the  buoyancy  effect 
alone,  which  has  been  stated  by  witnesses  repeatedly, 
requires  the  use  of  100  volumes,  or  100%  to  realize 
the  bulk  oil  flotation.  Nevertheless,  this  was  given 
careful  and  slow  rotation,  which  would  correspond  to 
the  Elmore  mixing  treatment,  and  we  then  examined 
tlie  oil  layer,  and  it  was  found  to  be  broken,  and  the 
oil  globules  had  dropped  out  because  of  the  overload- 
ing with  mineral,   and  quite  an  amount  of  these  oil 
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g-lobules  gathered  below.  The  mixture,  after  a  short 
time  for  observation,  was  then  shaken  vigorously  for 
a  few  minutes,  and  we  then  had  an  air  froth  formed, 
although  the  air  froth  did  not  illustrate  a  very  per- 
fect separation,  because  of  the  character  of  the  oil  and 
the  large  amount. '  Q.  34  b.  The  residuum  oil — Is  that 
suitable  for  the  formation  of  an  air  froth,  a  mineral- 
ized air  froth  ?  A.  No.  sir,  it  is  not."  Have  I  cor- 
rectly read  your  testimony? 

A.     You  have. 

X-Q.  554.  We  will  turn  now  to  page  2085,  which 
is  in  volume  3  and  I  will  commence  with  the  answer 
to  question  29,  with  the  general  statement  that  the — 
well,  I  will  commence  with  the  question  so  as  to 
make  it  clear:  "In  scenes  20  to  44,  a  series  of  pic- 
tures was  projected,  showing  the  current  of  air  bub- 
bles, passing  through  a  water  clear,  and  water  modi- 
fied with  different  reagents — different  substances. 

What  comments  do  you  have  to  make  upon  the  ex- 
periments shown  in  those  pictures? 

"A.  These  were  very  interesting  illustrations,  and, 
essentially,  they  illustrated  very  well  what  already  had 
been  shown  in  the  circular  aeration  cell  which  I  have 
shown  in  my  testimony.  We  found  the  same  thing 
practically  by  modifying  water,  first  starting  with 
pure  water  and  seeing  the  formation  of  air  bubbles  in 
pure  water,  and  then  adding  a  single  drop  of  crettsol, 
and  seeing  the  effect  of  that,  producing  the  breaking  up 
of  the  larger  bubbles  into  fine  air  bubbles,  a  condition 
that  forms,  momentarily,  the  l^itatfish  layer  of  finely 


^ 


3774       Minerals  Separation,  Limiied,  ei  al.,  vs. 

Samuel  P.  Sadtler 

divided  air  bubbles  due  to  the  modifying  of  the  cre- 
osol. 


\The  pictures  of  Dr.  Grosvenor  show  the  matter  very 
/clearly^  andjxguitably:,  and  better  perhaps  than  the  single 


operation,  because  it  was  possible  to  follow  the  condi- 
\iJ^- '  \  ^^^^  ^^^  compare'  more  graphically,.  I  should  say,  this 
condition  than  l)y  watching  the  single  experiment.  I 
have  to  say,  generally,  I  agree  entirely  with  the  state- 
ment: 

'Agitation  of  water  unmodified  by  a  mineral  froth- 
ing agent  produces  air  bubbles  which  coalesce,  rise  and 
burst.  Mineral  frothing  agents  produce  small  and 
persistent  air  bubbles.*^        \ 

"I  believe  that  is  well  k»own."  Have  I  correctly 
read  your  testimony? 

A.  You  have.  I  v/ould  like  to  say  that  the  text 
is  hardly  accurate  there.  Referring  to  the  pictures  of 
Dr.  Grosvenor,  the  expression  is:  "Due  to  the  modi- 
fication of  the  cresol."  It  should  be  due  to  the  modi- 
fying effects  of  the  cresol'*7  but  you  have  given  it  cor- 
rectly as  it  appears  here. 

X-0.  555.  Now,  page  2092,  commencing  in  the  sec- 
ond paragraph  of  the  answer  to  question  45 :  ''Now 
we  had  two  experiments,  of  which  the  second  one  only 
need  to  be  carried  out,  using  light  pine  oil  which  is  in- 
soluble oil,  and  will  be  taken  in  the  amount  of  three 
per  cent,  reckoned  on  the  water  taken.  With  that  we 
had  meant  to  compare  the  effect  of  .1  per  cent.  What 
will  be  produced  here  will  be  an  oil  emulsion,  or 
rather,   an   emulsified   oil,    I   would  prefer   to   call   it. 
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i\hich  is  a  froth  raising  agent."  Then,  passing  down 
to  question  46,  thereby  omitting  the  statements  of 
:ounsel:  "Are  you  going  to  do  the  experiment  first 
ivith  the  small  or  with  the  large  quantity  of  oil?  A. 
First  with  the  small  quantity.  We  have  here  the  ef- 
fect of  a  modifying  agent,  although  not  a  soluble  mod- 
ifying agent.  Emulsified  pine  oil  has  the  same  effect 
oi  lowering  the  surface  tension,  which  is  the  end  to 
be  achieved  by  the  soluble  frothing  agent,  and  the 
froth  produced  may  be  a  little  more  lasting.  (The  ex- 
periment referred  to  was  performed).  This  is  with  an 
inroluble  agent."  Have  I  correctly  read  your  testi- 
mony ? 

A.  That  is  correctly  read,  and  it  is  what  I  said 
then.     I  thought  so  then. 

X-0.  556.  Continuing  on  page  2093,  question  49: 
'Tn  connection  wath  scenes  46  and  47,  Doctor  Sadtler, 
[  notice  that  Dr.  Grosvenor  prefaces  his  remarks  by 
the  statement:  'Practical  results — air  bubbles  pro- 
duced in  modified  water  pick  out  metallic  particles  and 
reject  gangue  particles',  which  statement  he  discusses 
in  the  following  part  of  his  testimony.  Are  you  in 
agreement  with  the  coiiOTEions  there  draw'n?  A.  I  think 
this  is  correctly  stated. 

X-Q.  557:  ^Q.  What  relation  has  this  phenomenon 
to  flotation  concentration  generally? 

"A.  This  is,  as  stated,  an  expression  of  practical  re- 
sults, and  I  think  it  is  undoubtedly  true  that  flotation 
phenomena  are  those  produced  by  the  air  bubbles,  and 
the  c[ualified  expression,  'in  modified  water'  covers  a 
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number  of  cases  in  which  the  water  is  modified,  either 
by  the  presence  of  emulsified  oil  or  by  the  presence  of 
soluble  frothing  agents,  both  of  which  have  a  general 
effect  of  modifying  the  water  and  making  it  possible  to 
obtain  more  permanent  subdivision  of  air  bubbles, 
which  facilitates,  and  is  the  underlying  explanation  of 
the  reason  of  the  mineral  froth."  Have  I  correctly 
read  your  testimony? 

A.     You  have. 

X-Q.  558.  Now,  we  will  turn  to  page  2099  and  I 
wW\  commence  to  read  in  your  answer  to  question  71 : 
"The  air  froths  undoubtedly  consists  of  metallic  par- 
ticles which  are  held  and  brought  up  to  the  surface  of 
the  froth  by  the  action  of  air  bubbles,  and  it  is  the  air 
bubbles  which  attach. 

"Now,  we  have  a  demonstration  in  those  experiments 
in  the  glass  cell,  that  the  air  bubble  attaches  equally  to 
the  unoiled  and  to  the  oiled  particles  of  mineral  sul- 
phide, so  the  direct  attachment  is  to  be  obtained  in  the 
application  to  oiled  or  unoiled  particles.  It  is  not  con- 
fined to  the  unoiled  particles.  It  is  true  there  is  no  en- 
trainment  of  oil.  It  is  true,  but  the  presence  of  oil  is 
none  the  less  to  be  shown,  and  has  been  shown  in  these 
experiments,  which  were  made  in  the  glass  jar,  and 
that  is  practically  allowed  for  in  the  last  sentence  of 
this  statement:  'Fundamental  principles  air  entrain- 
ment  and  controlled  af^nity  of  air  for  metallic  par- 
ticles in  presence  of  frothing  agents.'  That  'controlled 
afifinity  of  air'  wall  cover  the  case  of  air  froth  in  which 
notable  quantities  of  oil  are  used,  because  it  is  the  pres- 
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ence  of  the  emulsified  oil  which  makes  possible,  as  the 
modifying  agent,  that  air  rising,  and  not  only  is  that 
true,  but  I  am  satisfied  that  the  presence  of  oil  in  the 
large  number  of  these  air  flotation  processes  operates 
not  only  to  make  an  emulsion,  which  makes  lower  sur- 
face tension,  but  operates  in  minute  amount  in  oiling 
the  mineral  particles,  and  that  the  raising  of  the  air 
bubble  is  the  raising  of  the  oiled  mineral  particle." 
Have  I  correctly  read  your  testimony? 

A.  You  have  correctly  read  what  I  said  at  that 
time. 

X-0.  559.  You  remember,  do  you  not,  that  during 
the  Miami  trial  an  experiment  was  made  in  behalf  of 
the  plaintiff  using  one  tenth  of  one  per  cent  of  oleic 
acid  and  producing  a  fine  mineral  froth  and  then  3.6 
per  cent  of  oleic  acid  was  added,  the  operation  re- 
peated, and  everything  sank  to  the  bottom.  You  re- 
r^'-'^-ber  tliat  exneriment? 

A.     What  was  the  latter  part  of  your  statement? 

X-p.  560.  3.6  per  cent  of  oleic  acid  was  added  to 
the  pulp,  the  operation  was  repeated  imL  agitate4  for 
five  minutes,  and  at  the  conclusion  of  that  operation 
when  the  material  came  to  rest,  everything  went  to 
the  bottom.     Do  you  remember  that? 

A.     T  don't  recnll  the  details. 

X-Q.  561.     You  don't  remember  that  experiment? 

A.  I  don't  remember  the  experiment  now.  I  would 
not  feel  sure  that  I  remember  at  a^l  that  that  was 
drine.  Tt  may  have  been  true,  however,  that  that  was 
done.     T   don't    recall    it. 
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X-Q.  562.  Now  we  will  turn  to  the  Everson  patent, 
page  607  of  the  Hyde  record  and  to  page  2  of  the  Ever- 
son patent  and  I  call  3^our  attention  particularly  to 
the  sentence  beginning  on  line  105:  "Devices  and 
methods  now  well  known  in  the^^wcit-cr  separation  of 
ores  will  be  suited  to  this  part  of  the  operation,  bear- 
ing in  mind  that  the  sand  and  mineral  are  merely 
transposed  or  their  relative  positions  are  reversed,  be- 
cause the  sand  is  heavier  than  the  mixture  of  mineral, 
oil  and  acid."  Then  the  following  sentence:  "A 
proper  selection  of  devices  for  this  purpose  will  be 
apparent   to   those  skilled   in   the   watcp  separation   of 

ores."      Now,    do    you   know    what    devices    were    re- 

s 
ferred  to  by  Mrs.  Everson  in  this  patent  of  hen  issued 

in  1886  as  "devices  well  known''  in  the  United  States 
in  the  wet  separation  of  ores?     Answer  directly? 

A.  Speaking  from  general  knowledge  which  I  ac- 
quired of  this  matter  I  would  say  the  spitzkasten  was 
perfectly  well  known.  I  am  not  a  metallurgical  engin- 
eer and  I  might  possibly  be  more  specific  in  my  state- 
ments had  I  knowledge  acquired  from  study  of  the 
literature  on  ore  dressing;  but  the  spitzkasten  was 
perfectly  well  known  ns  has  been  shown  by  the  testi- 
mony introduced,  that  it  was  known  and  known  by 
name  prior  to  1885;  and  this  description  here  fits 
perfectly  with  the  possible  use  of  a  spitzkasten.  So 
that  if  it  was  well  known,  we  have  there  undoubtedly 
a  form  of  apparatus  which  would  do  exactly  what 
was  desired  here,  carry  off  the  float,  leaving  the  sand 
separated.    And  this  particular  note  of  Mrs.  Everson's, 
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"bearins:  in  mind  that  the  sand  and  mineral  are  merely 
transposed  or  the  relative  positions  are  reversed,  be- 
cause the  sand  is  heavier  than  the  mixture  of  oil,  ore 
and  acid."  That  fits  perfectly  with  the  use  of  a  spitz- 
kasten.  The  sand  is  settled  down,  is  taken  off  at 
the  bottom  and  the  froth,  composed  of  these  ingredi- 
ents, that  is  the  mineral  and  oil  in  presence  of  acid, 
by  agitation  worked  into  a  froth,  is  carried  off,  floated 
off. 

X-0.  563.  Do  you  know  that  any  such  procedure 
would  be  in  accordance  with  the  established  principles 
and   methods   of   wet   concentration   as    carried   on    in 


A.  I  do  not  know  it  in  a  professional  sense  because 
]  have  no  knowledge  that  is  at  all  accurate  of  metal- 
lurgical practice. 

X-0.  564.  Now,  returning  to  the  Miami  record,  to 
refresh  your  rccoUcction  as  to  that  experiment,  which 
you  did  not  remember,  turning  to  page  2130 — 

A.     Of   what   volume? 

X-Q.  565.  Volume  3.  I  will  ask  you  to  look  at 
the  details  of  that  experiment  entitled  "Second  ex- 
periment, showing  air  bubble  rejection  of  well  oiled 
particles"? 

MR.  SCOTT:  What  is  the  question?  Is  there  a 
question  on  the  record? 

MR.  WILLIAMS:  I  wanted  to  give  the  doctor  a 
chance  to  read  that  before  I  finished  the  question. 

X-Q.  566.  Have  you  examined  the  description  of 
that  experiment? 
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A.     I  have. 

X-Q.  567.  Isn't  that  the  experiment  to  which  I 
referred  ? 

A.  That  is  the  experiment  evidently  to  which  you 
referred.  I  have  no  recollection  at  the  present  time 
of  the  conditions  of  the  manipulation.  I  undoubtedly 
was  present  in  court  but  I  do  not  recall  the  condi- 
tions of  the  manipulation  and  I  cannot  pass  a  critical 
judgment  on  the  result  without  that  illustration  of  the 
condition  of  agitation  and  other  processes. 

X-Q.  568.  The  experiment  was  made  in  your  pres- 
ence ? 

A.     I  presume  it  was  but  I  do  not  recall  it. 

MR.  WILLIAMS:     Cross  examination  closed. 

RE-DIRECT  EXAMINATION, 
BY  MR.  SCOTT: 

R-Q.  569.  Doctor,  you  referred  to  the  passage  at 
page  1081  of  the  Miami  record,  volume  2,  the  pas- 
sage which  was  read  to  you,  and  I  will  ask  you  if 
you  have  any  desire  to  make  any  comment  upon  the 
statements  you  there  made? 

A.  I  said  at  the  time  of  the  Wilmington  trial  in 
answer  to  cross  question  671,  the  question  being:  "And 
is  not  associated  with  directons  representing  any  defin- 
ite mechanical  structure?  A.  There  are  none."  I 
would  like  to  say  now  that  I  did  not  do  justice  at  thai 
time  to  the  Fryer  Hill  publication.  The  Fryer  Hill 
publication,  if  studied  very  carefully,  and  it  has  been 
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illustrated  here  of  course  by  the  apparatus,  and  I 
would  like  to  say  now  that  there  are  very  definite 
directions  wath  regard  to  the  mechanical  structure. 
In  other  words,  the  v/hole  story  which  we  find  in  the 
Fryer  Hill  publication  in  regard  to  the  circular  tank, 
or  receiver,  the  rotating,  hollow  tube,  the  bottom  of 
which  tube  having  attached  to  it  a  couple  of  fans  and 
the  whole  operation  of  this,  the  semicircular  doors 
which  are  attached,  hanging  vertically  at  the  beginning, 
afterwards  raised,  shows  quite  a  definite  statement 
of  mechanical  structure.  In  other  words,  the  mechan- 
ical structure  was  quite  sufficient  and  complete  there 
to  allow  the  renroduction  of  the  Frver  Hill  device; 
and  that  has  been  reproduced  and  operated,  based  en- 
tirely upon  that  information. 

R-Q.  570.  A  passage  was  read  to  you  from  your 
testimony  in  the  Miami  case  occurring  on  pages  1059 
and  1060,  and  in  that  connection  will  you  state  whether 
Everson  disclosed  more  than  one  method  of  concentrat- 
ing ores? 

A.  This  method  which  is  under  discussion  and  con- 
sideration, to  which  the  questions  and  answers  were 
given  on  page  1059,  had  entire  reference  in  that  first 
instance  or  first  illustration  of  Ev^-'^on  with  regard  to 
the  mixing  of  acid  with  oil  and  then  after  that  mix- 
ture had  been  made  completely,  working  up  the  ore — 
that  mixture  had  been  made  complete,  working  up 
the  ore;  and  that  was  specified  to  be  a  process  of 
washing   out   the    gangue;   and   the     quantities     there 
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given  show  that  it  was  a  process  for  eliminating  the 

i. 

gangue   and   leaving   in   a   pasty   mass    the   supported 

mineral.  That  process  I  have  characterized  in  my 
testimony  in  this  case  as  a  different  process  from  the 
froth  raising  process  and  not  involving  froth  raising. 
And  I  have  illustrated  in  this  case  the  second  form  or 
second  process  of  Everson  in  which  petroleum  or  a 
petroleum  particle  was  used,  and  in  which  the  Fryer 
Hill  apparatus  was  made  use  of  and  also  the  cataract 
machine  v^as  availed  of  to  illustrate  the  second  step 
of  the  Everson  process,  quite  different.  And  in  the 
beginning  of  my  testimony  in  this  trial  I  endeavored 
to  classify  the  processes  of  operation  and  in  that  clas- 
sification I  put  the  first  instances  of  Everson  and  sec- 
ond instance  of  Everson  in  totally  different  categories. 
R-0.  S71.     A  passage   was   read   from  your   testi- 


mony in  the  Minerals  Separation  v.  Miami,  the  pas- 
sage relating  to  the  Criley  and  Everson  publication 
which  appears  on  page  1083,  volume  2,  of  the  record 
in  this  case.  In  connection  therewith  I  would  ask 
you  what  if  any  inference  you  draw  or  obtain  to  base 
upon  the  use  of  the  word  ''scum"  in  that  Criley  and 
Everson  publication? 

A.  The  Criley  and  Everson  publication,  as  I  have 
also  in  connection  with  testimony  in  this  case  men- 
tioned, contribute  only  a  picture  of  results  of  the  ac- 
count given  in  the  Fryer  Hill  publication.  That 
picture  of  resuH  is — or  rather  it  contributes  merely  a 
picture  of  result  with  continuous  methods  because  it 
gives  so  little  account  of  the  general  sequence  of  steps. 
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Mi't  then,  it  pays,  ''This  acidulated  water  was  then 
rixed  with  tlie  irass  of  oil  and  ore.  A  thick  scum 
^f  ci-lrhnrets  rn<^'-  to  th'^  surface  and  was  ski^^.^'ped 
off  leaving  the  hitherto  black  ore  as  white  as  snow." 
I  hpyo  heretofore  il^rstrated  that  the  word  "scum"  was 
synonymous  with  ''froth"  and  I  have  also  drawn  at- 
tention several  times  to  the  fact  that  the  words  "froth" 
and  "scun^"  n^-e  constantly  used  as  synonomous  in  the 
literatiu-e  of  these  i-atents,  and  particularly  in  the  pat- 
ents  ^f  the  i)laintiffs. 

P-0.  572.  Yon  have  referred  to  the  use  in  the 
Kirhy  patent  of  a  soHition  of  bitum/n  and  kerosene. 
Does  Kirby  refer  to  the  use  of  anything  else  besides 
this  mixture^ 

A.     Yes.     In  Kirbv's  patent  v/e  ha^^e  the  statement 
on  ra"-e  2  of  the  patent :    "Kerosene  alone,  for  example, 
iray  be  used  with  most  ores  to  take  out  the  sulphides, 
provided  the  o"as  is  used  as  stated  to  cause  the  flota- 
tion of  the  kerosene  particle."     That  means  that  you 
can  use  kerosene  if  you  supplement  it  with  the  use  of 
a  gas  as  is  described  by  him  in  detail  here  on  the  page 
preceding;  but,  on  the  other  hand,  he  says  it  is  the  bi- 
tumm  which,    dissolved  in  the  kerosene,    gives  the  de- 
cided adhesion  to  enable  him  to  separate  the  pulverized 
chalcopyrite.     And  therefore,   as   I   understand   it,   he 
meant  to  say  that  if  this  bitumen  in  small  amount  is 
dissolved  in  kerosene  you  have  a  distinctly  more  ef- 
ficient frothing  agent  and  selective  agent,  if  it  can  be 
called;  but  if  you  supplement  the  use  of  kerosene  taken 
alone  by  the  use  of  a  gas  as  in  the  second  step,  you 
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need  not  use  the  bitumen,  you  can  use  the  kerosene 
without  dissolving  the  bitumen.  I  have  tried  both 
ways.  I  have  used  kerosene  repeatedly  in  the  Kirby 
experiment  and  I  have  used  a  certain  Trinidad  as- 
phalt, a  type  of  bitumen,  in  the  amount  there  men- 
tioned, five  per  cent  with  kerosene,  and  attained  re- 
sults in  both  cases. 

R-0.  573.  A  number  of  passages  in  your  testimony 
in  the  case  of  Minerals  Separation  vs.  Miami  were 
read  to  you.  Do  you  desire  to  comment  upon  any  of 
the  matters  there  presented?  The  first  one  was  on 
page  1170,  X-Q.  1104.  Was  there  any  explanation  or 
comment  you  wish  to  make?  If  so,  you  will  be  given 
an  opportunity  to  discuss  it  if  you  want  to? 

A.  I  do  not  care  to  go  into  the  details  of  the  ques- 
tion about  the  surface  tension.  I  would  merely  say 
that  what  I  stated  there  is  very  much  less  of  an  ex- 
planation— a  very  much  less  perfect  understanding  of 
the  physical  phenomena  than  we  have  arrived  at  now. 
Undoubtedly  the  efifect  of  surface  tension  exactly  as 
stated  the're  exists,  but  the  way  in  which  lowering  of 
surface  tension  is  followed  by  the  strengthening  of 
the  film  once  produced  by  the  increased  viscosity  given 
to  it  under  the  conditions  of  practical  working  has 
been  more  fully  developed  since  the  date  of  that  Mi- 
ami trial;  and  -awy  explanation  given  there  I  would 
not  consider  as  at  all  a  full  explanation  of  the  the- 
ory. The  theory  has  been  dealt  with  very  fully  in  this 
trial  and  I  have  a  clearer  view  now  of  what  takes  place 
in  the  formation  of  a  mineralized  air  froth  than  I  had 
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then,  although  I  do  not  feel  that  I  made  a  gross  mis- 
statement at  that  time. 

R-0.    574.      You   have   heard   the    testimony    given 
about  the  operations  of  various  films  using  quantities 
of  oil  ranging  upward — I  think  the  highest  so  far  was 
the  Arthur  plant  of  the  Utah  Copper  Company  where 
something  like  86  pounds  of  new  oil  were  added  per  .ton 
of  ore.     Will  you  compare  such  operations  with  the 
processes  described  in  the  Everson  patent  and  the  Kir- 
by  patent  and  the  California  Journal  of  Technology? 
A.     These  processes  involve  as  the  same  step  men- 
tioned in  all  of  these  publications,  the  thorough  agita- 
tion.    Now,  the  thorough  agitation  is  one  very  decid- 
ing: element  in  the  determination  as  to  the  amount  of 
oil  used  in  an  operation.     In  other  words,  the  neces- 
sary amount  of  oil  to  produce  a  mineral-coated  froth  is 
a  function  of  several  elements,  one  of  which  is  this 
agitation.     Agitation  being  one;  the  richness  in  min- 
eral sulphides  being  another;  and  the  dilution  of  pulp 
being  the  third.     Particularly  in  the  case  of — particu- 
larly on  the  question  of  agitation  I  would  like  to  say 
that  if  we  provide  sufficient  agitation  the  large  amount 
of  oil  can  be  entirely  handled,  entirely  brought  into  the 
condition  of  a  coating  film  of  the  additional  air  bub- 
ble supply,  and  that  oil  coated  film  then,  as  the  next 
step,  condenses  on  its   surface  the  mineral   sulphides, 
strengthening  the  film,    making.it  more  stable  because 
of  the  increased  viscosity.     And  this  takes  place  with 
the  small  amount  of  oil  or  with  the  large  amount  of 
oil,  the  main  deciding  function  (factor)  there  being  in- 
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creased  agitation.  So  that,  in  principle,  it  is  not  differ- 
ent from  what  was  done  with  17  per  cent  of  oil  in 
Everson  or  with  the  nine  per  cent  of  oil  I  tried  in  the 
Froment  test  tube  experiment,  or  with  the  smaller 
amount  of  oil  used  in  the  Froment  machine  or  with  the 
25  per  cent  of  oil  used  in  the  Kirby.  In  all  cases,  if 
we  provided  the  agitation,  we  accomplished  the  pro- 
duction  of  the  oilecL bubbles  which  constitute  the  froth. 
These,  as  I  say  in  turn  are  stabilizied  and  give  us  the 
mineralized  froth,  which  is  the  new  product  in  all 
cases. 

R-Q.  575.  It  has  been  testified,  as  I  think  you  re- 
member, that  the  agitation  was  not  at  all  altered  when 
these  large  quantities  of  oil  were  used.  How  do  you 
explain  that? 

A.  The  agitation  is  quite  abundant  in  all  of  the 
operations  that  I  have  seen  here  to  accomplish  the 
formation  of  a  froth  which  takes  up  all  of  the  oil  in 
the  form  of  oil  film,  and  I  don't  know  in  what  degree 
agitation  is  controlled  or  modified  to  respond  to  dif- 
ferent amounts  of  oil  in  large  practice;  but  as  far  as 
I  have  seen  illustrated  in  the  illustrating  experiments 
there  was  no  difficulty  at  all  in  handling  25% — the 
25%  of  Kirby  or  the  amounts  that  were  used  in  the 
Everson  with  the  ordinary  agitation  there  shown. 

R-Q.  576.  Did  you  see  the  experiment  performed 
by  Mr.  Dosenbach  in  which  he  used  something  over 
1%  of  oil  and  agitated  the  mixture  and  formed  a 
froth,  and  then  agitated  again  and  caused  the  mineral 
to  sink — to  break  up  the  froth,  and  after  doing  that 
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two  or  three  times,  finally  sank  the  mineral  and  sep- 
arated it  as  the  Cattermole  granules  in  an  up-cast? 

A.  I  saw  that  experiment  and  watched  it  very 
closely,  and  I  have  given  quite  a  little  consideration  to 
what  has  been  done  there  and  what  the  results  are 
and  I  think  it  is  an  extremely  instructive  experiment.  I 
think  it  is  an  experiment  that  goes  very  clearly  right 
to  the  heart  of  the  questions  which  are  involved  in 
these  patents,  and  particularly  in  No.  835120.  The 
first  was  to  use  1^^%  of  oil,  as  the  statement  was 
made  at  the  time,  and  the  vigorous  agitation  in  the 
Gabbett  cone  mixer,  using  the  baffles,  too,  in  the  cir- 
cular cf'lls,  and  that  the  speed  of  revolution  was  1450 
revolutions,  as  stated  by  Mr.  Dosenbach  at  the  time. 
That  produced  in  six  minutes'  agitation,  which  was 
carried  on  with  this  rotation  of  1450  revolutions — 
That  produced  an  excellent  mineral  froth,  which  was 
allowed  to  come  to  rest  and  examined.  Then,  with 
that  froth  in  which  the  oil  w-as  completely  taken  up 
with  the  oil  film  of  the  air  bubbles,  and  which  h^d 
been  accomplished  by  the  entraining  of  air, — and  as 
this  rapid  agitation 'has  been  frequently  described,  by 
the  beating  in  of  air,  so  that  it  was  subdivided  minute 
ly,  and  these  minute  air  bubbles  were  coated  by  reason 
of  this  agitation  with  the  oil,  and  they  had  taken  up 
the  mineral  and  caused  an  excellent  mineral-coated 
froth,  which  was  quite  recognizable  as  such.  Now,  the 
sole  step  which  was  taken  next  was  to  change  the  speed 
of  rotation.  The  baffles  were  not  taken  out  in  this 
case;  it  w^as   found  that  leaving  the  bafifles    in    and 
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merely  modifying  the  rotation  so  that  we  had  a  differ- 
ent style  of  agitation,  an  agitation  at  300  r.p.m. — I 
watched  it  very  closely — and  that  style  of  rotation  had 
the  effect  of  discharging  and  eliminating  the  air  which 
formed  the  froth  from  its  combination  with  the  oil  and 
the  mineral.  Now,  that  agitation  continued  for  six 
minutes,  and  at  the  end  of  that  slow  agitation,  and  the 
baffles  acting  less  clearly  and  less  sharply,  because 
of  this  slow  rotation,  they  did  not  disturb  the  rotat- 
ing mass  very  greatly — at  the  end  of  that  period  of  ro- 
tation the  contents  of  the  cylinder  were  allowed  to 
come  to  rest,  and  we  observed  no  froth  on  the  top, 
but  on  the  contrary,  the  oil  set  free  from  its  contact 
with  the  air,  and  the  mineral  set  free  from  its  contact 
with  the  air,  had  agglutinated  and  formed  the  sinking 
agglutinated  mass  of  sinking  mineral,  which  is  pro- 
nounced the  Cattermole  eft'ect.  Next  the  speed  was 
brought  back  again  to  1450  revolutions  by  changing 
the  connection,  and  it  was  agitated  for  one  minute. 
That  one  minute  of  supplementary  agitation  again  re- 
produced the  froth,  because  that  agitation  at  the  high 
speed  again  entrained  the  air  and  subdivided  it  finely 
knd  allowed  the  oil  to  spread  itself  in  the  air  film  again 
and  to  pick  up  the  concentrate  mineral,  producing  the 
mineralized  air  froth.  I  should  say  that  that  was  again 
changed,  and  rotated  at  300  revolutions,  and  granules 
were  formed,  and  they  were  taken  off  finally,  five 
minutes  being  used  for  the  second  slow  agitation.  I 
think  this  experiment  is  extremely  illuminating,  be- 
cause it  shows  that  the  production  of  the  mineralized 
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ir  froth  and  the  production  of  the  Cattermole  gran- 
iles,  using  the  same  amount  of  oil,  the  same  vessel, 
verything  being  absolutely  the  same,  with  the  sole 
lifference  of  the  type  of  agitation,  is  the  key  to  the 
ituation,  and  that  the  statements,  therefore,  in  patent 
)35120  in  regard  to  the  new  phenomena  produced  by 
owering  the  percentage  of  oil  relative  to  ore — 
think  arc  based  on  false  reasoning.  I  think  it  has 
leen  built  up  there  on  mistaken  premises,  and  I  think 
his  experiment,  if  studied  carefully,  shows  that  fact- 

RE-CROSS  EXAMINATIOxN, 
3Y  MR.  WILLIAMS: 

RX-O.  577.  I  understand  from  the  evidence  that 
^ou  have  just  given  that  you  adopt  these  large  scale 
)perations  which  have  been  testified  to  at  the  Butte  & 
superior  plant,  the  Chino,  the  Ray,  the  Utah  Copper 
Zompany  Arthur  plant  and  the  Utah  Copper  Company 
Sagna  plant  as  representing  the  prior  art.  Is  that 
:orrect? 

A.  They  are  entirely  in  consonance  with  the  prior 
irt,  with  mechanical  improvements,  but  no  new  prin- 
:iple  added. 

RX-O.  578.  And  wliat  prior  art  do  they  repre- 
sent ? 

A.  The  prior  art  developed  by  Everson,  Froment, 
and   Kirby. 

RX-Q.  579.     And  which  is  represented  by  the  opera- 
tions of  the   Butte  &   Superior  Copper   Company? 
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A.  There  is  no  new  principle,  other  than  that 
which  was  already  developed  by  the  Everson  second 
process,  with  some  additional  light  thrown  upon  it, 
but  no  new  principle  added,  by  the  Froment.  I  should 
say  that  the  Everson  alone  gives  all  the  principles  in- 
volved in  the  present  application. 

RX-Q.  580.  But  I  am  concerned,  not  with  principles, 
but  with  operations.  What  prior  art  patent  is  repre- 
sented by  the  operations  of  the  Butte  &  Superior 
mill  which  have  been  described  in  the  evidence,  with 
twenty  and  a  trifle  more  pounds  of  oil  to  the  ton  of 
ore,  carried  on  in  the  Janney  machines? 

A.  There  has  been  no  description  of  the  Janney 
machine  in  the  prior  art,  that  is  true.  There  has  been 
no  description  of  the  various  mechanical  appliances, 
but  the  principles  of  the  process  which  is  there  applied 
by  improved  mechanical  devices,  has  all  been  disclosed 
in  the  Everson  patent. 

RX-Q.  581.  But  these  operations  of  the  Butte  & 
Superior  mill  with  one  per  cent  and  a  trifle  over  one 
per  cent  of  oil,  what  prior  art  do  they  represent? 

A.     Everson  and   Froment. 

RX-Q.  582.     Everson  and  Froment? 

A.     Yes,  sir. 

RX-Q.  583.     How  do  they  repeat  Froment? 

A.  Froment  used  small  quantities  of  oil  as  des- 
cribed in  his  description,  one  per  cent  and  two  to  two 
and  a  half. 

RX-Q.  584.  We  will  take  the  Froment  patents. 
Do  the  Froment  patents  describe   1%  of  oil? 
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A.     No. 

RX-Q.  585.  We  will  take  the  Everson  patent. 
Docs  the  Everson  patent  describe  one  per  cent  of  oil? 

A.  It  does  not  describe  any  per  cent.  It  gives, 
an  example,  which,  reckoned  out,  makes  17%,  but  it 
does  not  describe  any  per  cent. 

RX-Q.  586.  So  that  it  only  describes  an  opera- 
tion with  17%  of  oil? 

A.     That   is   the  only  example. 

RX-Q.  587.  Now,  we  will  take  the  operations  of 
the  Utah  Copper  Company  Arthur  plant  with  one 
per  cent  of  oil  and  a  trifle  over.  What  prior  dis- 
closures are  reproduced  in  those  operations? 

A.  I  have  the  same  answer  as  with  regard  to 
the  Butte  &  Superior,  which  you  spoke  of.  W>  have 
the  principle  already  stated  which  is  involved  there, 
with  mechanical  improvements,  and  the  per  cent  of  oil 
is  not  limited  in  that  statement  of  the  principle  in 
Everson. 

RX-Q.  588.  Then  you  stand  upon  them  as  repre- 
sentatives of  the  Everson,  reproductions  of  the  Ever- 
son? 

A.  With  the  mechanical  improvements  and  the  ex- 
perience gained  by  the  working  out  of  those  prin- 
ciples. 

RX-Q.  589.  With  improvements  and  knowledge  and 
experience  which  have  followed  the  introduction  in 
this  country  of  the  process  of  the  patent  in  suit,  isn't 
that  right? 
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A.  Yes;  there  has  been  an  immense  mass  of  ex- 
perimental work  done  in  all  the  mills,  which  contribute 
to   it. 

RX-Q.  590.  And  as  to  the  other  plants,  the  Chino 
and  the  Ray,  I  presume  the  same  thing  applies? 

A.     The  same  would  apply. 

RE-DIRECT  EXAMINATION. 
BY  MR.  SCOTT: 

R-0.  591.  As  regards  all  of  these  plants  just  re- 
ferred to  on  cros-s  examination,  the  Butte  &  Superior, 
the  Arthur,  Magna,  Chino,  Ray,  which  have  been  oper- 
ating with  quantities  of  oil  upwards  of  one  per  cent., 
I  would  ask  you,  considering  this  as  a  process,  as 
the  application  of  principle  regardless  of  the  particular 
forms  of  the  mechanism  used,  whether  or  not  you  find 
any  principle  or  operation  in  practice  in  these  mills 
which  is  not  set  forth  in  the  Everson  patent,  the 
Froment  British  and  Italian  patents,  and  the  Kirby 
patent,  and  the  articles  in  the  California  Journal  of 
Technology  ? 

MR.  GARRISON:  I  object  to  the  form  of  the  ques- 
tion; it  is  entirely  improper  to  ask  an  expert  such 
a  question. 

MR.  SCOTT:  The  question  merely  calls  for 
whether  he  finds  in  these  operations  the  application  of 
principle  not  disclosed  in  this  various  literature.  The 
question  was  objected  to  as  improper,  but  there  is  no 
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reason  given.     That  is  all  I  can  say  to  the  objection 
in  that  form. 

MR.  GARRISON:  I  think  it  is  obvious,  if  the 
court  will  indulge  me.  The  counsel  has  simply  formu- 
lated what  he  desires  to  have  testified  and  the  witness 
was  left  simply  to  say  yes  or  no.  It  was  entirely  the 
evidence  of  counsel. 

THE  COURT:  Objection  sustained;  you  can 
change  the  form  of  the  question. 

MR.  SCOTT:  Do  I  understand  the  objection  to 
be  that  the  question  is  leading? 

THE  COURT:  I  think  it  is  leading;  that  is  to 
say,  it  is  your  statement  to  which  he  is  to  give  a 
yes  or  no  answer,  merely  to  assent  or  dissent  from 
your   statement. 

Defendant  excepted. 

R-Q.  592.  State,  Doctor  Sadtler,  what  you  con- 
sider the  essential  steps  and  the  essential  ingredients 
used  in  the  process  as  practised  by  these  various  mills 
named  in  my  previous  question — what  you  consider 
the  essential  operations  and  the  essential  substances 
used. 

A.  The  essential  conditions  of  the  illustration  of 
the  principles  which  have  been  given  in  the  prior  art 
are,  the  presence  of  the  finely  ground  ore  with  the 
addition  of  a  sufficient  amount  of  water  to  make  a 
freely  flowing  ore  pulp,  and  the  addition  of  oil  which 
oil  has  a  selective  action,  as  defined,  a  large  number 
of  which  are  enumerated  by  Everson;  and  then  thor- 
ough agitation,  which  will  bring  about  a  commingling 
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of  these  ingredients.  Under  those  conditions  we  have, 
following  the  laws  of  physics,  certain  results,  which 
results  are  first,  the  formation  of  fine  divided  air 
bubbles  coated  by  the  oil  film,  and  it  has  been  shown 
that  that  amount  of  oil  may  vary  over  wide  limits; 
those  oil  coated  bubbles  have  the  power  of  condens- 
ing into  their  film  metallic  sulphides,  mineral  par- 
ticles of  that  type,  and  of  rejecting  the  gangue  material, 
and  the  agitation  provides  the  conditions  for  a  separa- 
tion, by  reason  of  the  formation  of  this  mineral  coated 
froth,  which,  flowing  into  the  spitzkasten  will  separ- 
ate, and  is  then  by  mechanical  means  is  taken  out 
and  afterwards  treated.  The  tailings  can  be  retreated, 
which  is  already  indicated  in  the  early  literature;  re- 
treatment  is  spoken  of  in  that  California  publication, 
and  also  in  the  others,  and  therefore  we  have  all  the 
conditions  pointed  out  for  following  a  successful  opera- 
tion in  practice.  Many  mechanical  devices  had  to  be 
introduced,  and  very  considerable  experience  had  to 
be  gained  as  to  how  it  would  work  to  the  best  ad- 
vantage in  the  application  of  these  principles,  but 
the  principles  are  all  there,  and  the  practice  of  these 
mills  has  not  added  anything  that  I  can  see  to  the 
understanding  of  the  principles  stated. 
WITNESS    EXCUSED. 
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^HOMAS   A.   JANNEY,    recalled   on   behalf   of   de- 
fendant,   for   further 

DIRECT  EXAMINATION, 
\\  ?JR.   SCOTT: 

Q.  1.  Mr.  Janney,  have  you  recently  conducted 
ny  mill  operations  with  quantities  of  oil  out  of  the 
rdinary  ? 

A.  Yes,  sir;  on  April  29th  our  plant  ran  for  eight 
ours,  and  I  used  323.78  lbs.  of  oil  per  ton. 

Q.  2.  Was  this  test  conducted  under  your  personal 
upervision?  ' 

A.     It   was. 

O.  3.     And  in  your  presence? 

A.     I  was  there  the  largest  portion  of  the  time. 

Q.  4.  And  to  whom  did  you  give  immediate  charge 
if  the  operation  when  you  were  not  there? 

A.     Air.   Rex  Sutherland. 

0.  5.     Is  Mr.  Rex  Sutherland  here? 

A.     He   is. 

0.  6.  Who  co-operated  with  Mr.  Sutherland  in  this 
iperation  ? 

A.    I\Ir.  George  Taylor  and  an  operator  whose  name 

have  not  got. 

0.  7.     Is  Mr.  Taylor  here? 

A.     Yes,  sir. 

Q.  8.     In  the  taking  of  samples  who  pari  icipn ted  "•' 

A.     A,Ir.   Meading,   who   is   our  head   sani])ler,   had 
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charge  of  the  sampling,  and  he  himself  took  the  mois 
ture  samples  of  the  feed  going  to  the  machine,  wit 
the  exception  of  two  samples  which  were  taken  whi] 
he  was  at  dinner,  and  those  two  samples  were  taken  b 
Mr.  ]\Iower. 

Q.  9.    Are  Mr.  Meading  and  Mr.  Mower  here? 

A.  They  are;  and  Mr.  Mower  had  charge  and  acti 
ally  took  all  of  the  samples  for  oil  analysis  and  met; 
analysis  and  the  tonnage  samples. 

Q.  10.  By  what  you  have  said  it  seems  that  li 
took  all  of  the  samples  except  the  moisture  sample: 
and  he  took  two  of  them? 

A.     Yes. 

Q.  11.  And  that  the  others  were  taken  by  M: 
Meading? 

A.     Yes,  sir. 

Q.  12.  Now  as  to  the  assaying  of  all  these  sample 
of  the  mineral  first;  that  is,  metal  and  insoluble,  wh 
performed  that  operation? 

A.     Mr.  Martin,  our  chief  chemist. 

Q.   13.     And  is  he  here? 

A.     He  is. 

Q.  14.     Did  he  do  this  personally,  this  assaying? 

A.     Yes,  sir. 

Q.  15.  You  said  duplicate  samples  were  taken 
what  was  the  second  sample  for? 

A.  One  sample  was  taken  for  oil  analysis  an( 
the  other  sample  was  taken  for  metal  analysis. 

Q,  16.  That  is  the  one  you  just  referred  to  tha 
Mr.  Martin  assayed? 
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A.     Yes,   sir. 

O.  17.     Who  made  the  assay  for  the  oil? 

A.     Mr.  Clauson,  our  oil  chemist. 

O.  18.     Is  he  here? 

A.     He  is. 

0.  19.  Now,  will  you  describe  first  the  appara- 
tus in  which  this  operation  took  place,  stating  whether 
it  was  part  of  the  mill  equipment,  or  what  it  is? 

MR.  GARRISON:  At  an  appropriate  time,  if  your 
honor  please,  I  desire  to  introduce  an  objection.  I 
do  not  care  to  object  until  counsel  has  fully  gotten 
upon  the  record  the  equipment  used  or  whatever  the 
thing  is,  but  I  desire  to  warn  the  witness  not  to  answer 
if  he  is  asked  to  describe  the  experiment  until  I  have 
had  opportunity  to  interpose  my  objection. 

A.  The  machine  that  I  used  is  known  as  our  No. 
1  retreatment  plant.  This  plant  consists  of  two  emulsi- 
fiers — 

MR.  SCOTT:  I  offer  the  blue  print  produced  by 
the  witness  in  evidence,  the  same  being  entitled  "Flow 
Sheet  of  Concentrate  Flotation  Plant,  Arthur  Plant, 
Utah  Copper  Company." 

MR.  WILLIAMS:  We  reserve  the  right  of  objec- 
tion, as  this  it  seems  will  facilitate  the  testimony,  so  it 
would  be  v/ell  to  have  it  before  us. 

Blue   print   admitted   in   evidence   marked   DE 
PENDANT'S  EXHIBIT  No.  219. 

A.    The  plant  in  which  tliis  run  was  made  is  known 
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as  our  No.  1  retreatment  plant,  and  consists  of  twc 
mechanical  emulsifiers  followed  by  thirteen  frothing 
cells. 

Q.  20.  I  wonder  if  you  could  not  point  that  out 
on  the  blue  print  so  that  the  court  can  more  readilv 
understand  it.     It  is  rather  small. 

A.      In  this   particular  test — 

O.  21.  One  minute,  please.  Are  these  two  mech- 
anical emulsifiers  the  two  cells  at  the  left  of  these — 
of  this  series  under  the  words  '"No.   1  plant"? 

A.  They  are  illustrated  by  two  circles.  It  says, 
■'two  emulsifiers  in  series." 

Q.  22.  With  that  placard  marking  them  upon  the 
diagram  ? 

A.  Yes,  sir.  In  this  run  I  endeavored  to  make  two 
products,  one  was  a  tailing,  which  was  sent  to  waste, 
and  all  of  the  froth  from  the  13  cells  was  considered 
a  concentrate.  That  is  we  did  not  circulate  as  il'.us- 
trated  by  this  flow  sheet.  This  flow  sheet  represents 
our  operations  as  we  run  from  day  to  day. 

O.  23.  The  ''middlings  to  elevator"  part  of  this 
diagram  did  not  figure  when  you  v/ere  carrying  out 
this    test?  ^ 

A.     That  is  it,  yes,  sir. 

Q.  24.  The  material  just  simply  Vv'ent  straight 
through  the  13  cells  and  out  and  that  was  the  end  of  it? 

A.     Yes,  sir. 

Q.  25.     Froth  taken  off  and  tailings  discharged' 

A.     Yes,   sir.     Previous   to  the  time  that   this   test 
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was  ir.ade,  in  the  regular  operations,  we  circulated  a 
middling  and  that  middling  went  back  to  the  two  Dorr 
tanks  and  thence  back  to  the  flotation  cell.  24  hours 
before  this  test  run  was  made  I  cut  out  the  circulating 
in  the  hope  that  there  would  be  no  trace  of  oil  in  the 
Dorr,  tanks  when  1  started  this  run.  But  I  found 
that  when  I  started  the  run  that  there  was  a  small 
amount  of  oil  in  the  feed. 

0.  26.     You  mean  as  it  came  before  you  at  the  end? 

A.     Yes,  sir,  as  it  came  to  the  flotation  machine. 

Q.  27.    And  how  much  was  there? 

?\jR.  GARRISON:  I  object  now  to  any  testimony 
Df  these  details  of  the  experiment.  I  have  no  objection 
:o  their  laying  the  foundation,  the  questions  as  to  what 
:hat  experiment  disclosed,  but  I  do  not  want  to  bo 
Drejudiccd  by  evidence  which  I  feel  we  have  a  right 
:o  exclude  under  our  objection. 

MR.  KREMER:  T  think  we  all  understand  the 
situation.  I  think  Judge  Garrison  might  make  his  ob- 
jection, state  his  grounds  at  any  time  so  we  might 
mow  what  they  are. 

■  MR.  GARRISON:  If  your  honor  pleases,  this 
gentleman  has  testified  that  on  the  29th  of  April,  dur- 
ing the  course  of  this  trial,  in  fact  only  a  few  days  ago, 
Deing  a  manager  or  mill  superintendent — I  have  for- 
gotten just  which — he  v/as,  of  one  of  the  plants  of 
3ne  of  the  allied  companies  with  the  defendant — has, 
luring  a  certain  part  of  the  day  run  a  test.  I  can- 
not conceive  under  what  head  of  evidence  such  testi- 
mony could  be  admissible.    The  utmost  limits  to  which 
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courts  have  gone,  so  far  as  I  know,  in  permitting  testi- 
mony of  experiments  not  made  in  court,  not  madt 
under  the  supervision  of  both  parties,  is  by  experts 
to  illustrate  or  substantiate  from  those  their  testimony 
It  is  a  very  grave  question,  in  reading  the  opinions  oi 
the  courts,  including  the  Supreme  Court  of  the  Unitec 
States,  with  respect  to  such  testimony,  as  to  whethei 
it  should  not  by  the  nis|f  prius  coiu't  be  excluded,  be 
cause  the  ordinary  form  that  is  used  by  counsel  ll 
objecting  to  testimony  by  reason  of  its  orderliness  ii 
quite  often  not  carefully  considered.  We  object  becaus( 
it  is  "incompetent,  irrelevant  and  immaterial." 

I  have  always  considered  that  immaterial  evidenc( 
was  evidence  the  v/eight  of  which  was  so  slight  tha 
it  had  no  materiality.  Now,  the  Supreme  Court  of  th< 
United  States  and  other  courts  in  this  country,  in  deal 
ing  v/ith  the  situation  of  experiments  carried  on  b] 
a  party  as  an  experiment  and  testified  to  by  them 
have  practically  said  that  such  things  are  immaterial 
they  should  receive  no  consideration. 

But  it  is  a  waste  of  time  to  discuss  that  further  thai 
the  sidelight  that  it  casts  upon  the  objection^  I  an 
making.  This  gentleman  '  is  not  there  as  an  expert 
he  is  not  going  to  testify  as  to  Kirby  and  Eversoi 
and  Froment  and  so  forth.  He  is  a  practical  man 
he  is  a  fact  witness  and  nothing  else.  I  think  it  i. 
the  third  time  you  have  been  on  the  stand. 

THE  WITNESS:     Twice. 

MR.  GARRISON:  The  second  time  he  has  beei 
upon  the  stand  to  testify  with  respect  to  operations 
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kvith  respect  to  the  operations  at  his  mill,  as  a  fact 
.vitness.  Now,  isn't  it  most  ridiculous — now,  is  it  not 
I  most  remarkable  sight,  during  the  course  of  a  trial 
—and  I  am  going  to  use  a  word  now  in  no  offenseve. 
;ense — evidence  is  manufactured  and  brought  in.  He 
^oes  off  to  manufacture  this  piece  of  evidence.  He 
iiakes  it  and  produces  it.  ]t  is  a  fact  question.  He 
wrings  it  in  here  with  no  possible  opportunity  for  us 
to  have  any  such  relation  to  that  fact  as  gives  us  a 
:hance  to  test  its  verity.  We  will  have  nothing  what- 
ever except  things  written  down  upon  a  piece  of  paper. 
Now,  it  is  bad  enough  if  the  rule  is  held  to  be  ex- 
tended to  expenments  made  out  of  court  during  the 
course  of  a  trial  by  experts;  but  to  a  certain  extent, 
the  situation  is  alleviated  there  because  necessarily  he 
has  to  tie  these  things  into  a  theory;  and,  if  his  theory 
is  unsound  or  his  theory  is  one  of  those  rapidly  chang- 
ing theories,  as  all  the  theories  in  this  case  seem  to  be, 
it  is  not  of  much  materiality,  it  doesn't  hurt  anybody 
very  much,  because  what  they  think  today  they  don't 
think  tomorrow  and  we  don't  much  care  on  what  ex- 
periments they  base  their  conclusion.  But  this  is  not 
this  situation.  This  is  a  fact.  This  gentleman  here 
is  a  fact  witness.  '  He  is  going  to  testify  to  facts. 
Now,  I  respectfully  submit  that  in  the  whole  course 
of  the  production  of  the  body  of  law  and  of  evidence 
in  this  country,  I  doubt  whether  you  can  find  an  in- 
stance where  courts  have  countenanced  the  making 
of  facts  during  the  course  of  a  trial. 

'ow  is  it  relevant  to  anv  issue  in  this  case?     The 
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issue  in  this  case  is  as  to  whether  the  patent  in  suit 
is  valid  and  v/hether  the  defendants  have  infringed  it. 
They  have  confessed  infringement  in  their  stipulation 
Therefore,  that  issue  is  out  of  the  case.  Plow  can  this 
possibly — this  fact  that  this  witness  made  on  the  29th  of 
April — cast  any  possible  light  here  on  the  question  of 
whether  the  patent  in  suit  was  valid  when  issued?  It 
cannot.  Therefore  under  no  law  that  I  can  see,  that 
this  case  has  developed,  can  this  testimony  be  relevant 
or  material  or  competent.  I  object  to  it  as  incompetent; 
I  object  to  it  as  immaterial;  I  object  to  it  as  irrelevant. 

MR.  SCOTT;  Now,  in  the  first  place,  as  to  the 
time  of  this  operation.  I  fail  to  see  that  that  has  any 
bearing  the  admissibility  of  the  evidence.  The  in- 
vestigation of  a  fact  sheds  light  upon  the  fact  regard- 
less of  whether  the  investigation  is  made  during  the 
trial  or  before  the  trial.  We  have  had  many  experi- 
ments here  already  that  may* have  been  devised  during 
this  trial — doubtless  they  were.  It  is  entirely  imma- 
terial. They  are  accepted  as  a  means  of  shedding  light 
upon  the  question  at  issue ;  "and  I  cannot  conceive  how 
the  question  of  time  has  anything  to  do  with  it. 

Now,  as  to  its  having  no  bearing  upon  any  question 
at  issue  here.  It  has  the  most  direct  bearing.  The 
patent  is  based  upon  the  assumption  and  has  for  its 
only  foundation  the  proposition  that  there  is  a  differ- 
ent phenomena  taking  place  when  the  amount  of  oil  is 
reduced  below  a  certain  alleged  and  fictitious  critical 
amount.     Now  no  one  can  deny  that  this  experiment 
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m\\  shed  Hght  upon  that  question;  that  it  will  show 
:hat  this  fictitious  amount  is  an  absolute  myth. 

And  as  to  the  presence  of  the  other  parties  at  this 
experiment,  the  books  are  full  of  cases  to  the  effect 
that  it  does  not  run  to  the  admissibility  of  evidence  at 
ill.  Of  course  the  court  in  considering  any  evidence 
doubtless  always  will  take  into  consideration  the  <  ' 
:umstances  under  which  the  experiment,  regarding 
which  evidence  was  offered,  was  performed;  but  this 
is  a  matter  of  credibility  that  has  nothing  to  do  with 
the  admissibility  of  this  evidence. 

And,  furthermore,  here  three  or  four  days  ago  when 
we  started  to  prove  an  operation  similar  to  this  one  to 
which  this  witness  will  testify  some  objection  was 
made  on  the  ground  that  the  other  parties  were  not 
present.  After  some  discussion  we  invited  them  to  be 
present,  to  compare  the  operation.  The  offer  was  ac- 
:epted  and  the  acceptance  of  it  is  in  the  record  and  we 
bave  proceeded  in  view  of  that  state  of  affairs,  and  we 
have^'ivithesses  here  this  morning.  We  have  all  of  the 
necessary  witnesses  to  corroborate  all  of  the  details  of 
the  operation.  And  as  far  as  the  Supreme  Court  of 
the  United  States  and  as  for  there  being  dozens  of 
decisions,  or  some  such  number  as  that,  to  the  effect 
that  the  experiments  by  experts  should  not  be  con- 
sidered, I  can  point  to  any  number  of  cases  in  which 
the  decision  is  hinged  upon  precisely  such  experi- 
ments. They  have  always  been  considered.  T  doubt 
if  we  \\\\\  have  any  difficulty  in  bringing  in  cases  upon 
that  point. 
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^  Therefore,  I  see  no  /legal  objection  to  this  witness 
proceeding  with  his  testimony.  The  operation  to 
which  he  testifies  will  be  repeated  under  our  previous 
dffer  and  thus  the  only  objection,  even  to  the  credibility 
of  the  operation,  is  removed,  and  I  maintain  that  no 
objection  dealing  with  the  admissibility  of  the  evidence 
has  been  offered. 

.  MR.  GARRISON:  Now,  if  your  honor  pleases,  Mr. 
Scott  has  with  utmost  frankness  disclosed  the  purpose 
of  this  testimony.  He  has  said  and  of  course  I  do  not 
have  to  concur  in  his  construction,  but  he  has  said  ov 
entire  patent  depends  upon  a  certain  statement  with 
respect  to  phenomena.  He  proposes  by  this  witness  to 
prove  that  the  patent  rests  upon  a  falsehood.  This 
evidence,  if  admitted  in  this  case  as  evidence,  he  says 
will  be  decisive  positively  of  the  entire  case.  So  that 
we  are  faced  with  a  critical  situation  which,  according 
to  our  opponents,  our  entire  case  is  to  be  determined 
on  whether  this  witness  can  testify  what  he  did  on  the 
29th  of  April  and  the  results  thereof. 

Now,  this  phenomenon  is  one  which  requires  for  a 
determination  expert  knowledge  of  exactly  what  has 
been  done  and  the  results.  We  are  so  saturated  now, 
after  three  weeks  of  this  trial,  that  we  know  that  the 
result,  the  method  of  operation,  the  mechanical  prin- 
ciple, the  nature  and  character  of  the  froth,  the  position 
oi  the  mineral,  the  situation  with  respect  to  the  gan- 
gue,  the  action  and  subsequent  appearance  or  disap- 
pearance of  the  oil,  the  action  and  subsequent  appear- 
ance and  disappearance  of  the  acid,  are  all  things  of 
importance  that  cannot  be  exaggerated. 
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Now,  we  cannot  see  any  of  these  things.  We  are 
going  to  be  faced  with  statements  by  this  witness  that 
the  critical  things  which  make  this  experiment,  made 
where  they  wanted  it  to  be  made,  were  present,  and 
how  can  we  possibly  disprove  whether  they  were  pres- 
ent or  not.  The  only  set  of  eyes,  the  only  mouth,  the 
only  brain,  that  can  testify  is  this  gentleman.  He  is 
here  proffered  by  the  other  side,  and  of  course  it  is 
without  any  question  therefore  to  be  assumed  that  he 
will  say  that  the  things  were  present  which  are  de- 
terminative, so  Mr.  Scott  says,  of  the  issues  in  this 
case. 

In  other  words,  we  have  got  this  proposition:  That 
during  the  course  of  the  trial  with  respect  to  a  fact, 
a  witness  may  be  permitted  to  depart  from  the  neigh- 
borhood of  the  court  room,  produce  a  certain  set  of 
facts,  come  in  and  testify  to  them  and  thus  dispose  of 
the  case  absolutely!  If  that  can  be  permitted,  if  that 
is  permitted,  it  does  seem  to  me  that  all  of  the  rules  of 
evidence  that  it  has  taken  centuries  of  care  to  build  up 
in  order  that  justiqe  may  be  administered,  with  due  re- 
spect to  the  opportunity  to  test  the  proof,  are  done 
away  with. 

MR.  SCOTT:  One  more  point  I  would  like  to 
make,  your  honor. 

Now,  this  same  objection,  identical  in  substance  and 
form,  was  made  the  other  day,  and  an  additional  ob- 
jection was  made  that  the  testimony  then  offered  was 
hearsay.  Now  that  was  fully  considered  and  after  the 
noon  recess  I  addressed  myself  to  the  court   for  the 
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purpose  of  getting  a  complete  understanding  of  the 
situation  and  I  think  I  am  correct  in  saying  that  the 
court's  ruling  in  excluding  this  testimony  was  based 
simply  upon  the  ground  that  it  was  hearsay,  and  upon 
no  other  ground. 

THE  COURT:  Yes,  but  the  court  did  not  commit 
itself  to  any  other  proposition  at  that  time.  Even  if  it 
did,  if  the  court  was  wrong  at  one  time  it  wouldn't 
have  any  hesitancy  in  changing  at  another. 

MR.  SCOTT:  I  did  not  intend  to  make  that  argu- 
ment. 

THE  COURT:  Here  is  the  proposition  as  the 
court  sees  it:  Under  proper  circumstances,  I  do  not 
think  it  is  an  objection  to  an  experiment  that  the  other 
side  have  not  had  an  opportunity  to  he  present,  but  ex- 
periments are  of  value,  probative  value,  in  any  case,  if 
they  are  had  and  made  under  the  conditions  of  the  act 
or  fact  which  they  purpose  to  illustrate.  Now,  this 
patent  has  been  issued  some  12  years,  and  you  are  hav- 
ing experiments  today,  as  I  observed  the  other  day,  in 
the  light  of  12  years'  development  and  four  remark- 
able years — or  years  of  remarkable  development  of  the 
process  of  this  patent  in  suit.  Now,  are  they  under  the 
conditions  as  they  were  when  this  patent  was  issued, 
when  this  discovery  was  made. 

MR.  SCOTT:  They  are  the  conditions  with  the 
quantities  of  oil  that  were  stated  were  in  the  prior  art 
precisely.  These  experiments  he  tried  run  up  to  about 
16  or  17  per  cent,  I  think,  or  as  a  matter  of  fact,  three 
hundred   and  twenty-some  pounds.    The  same  quantity 
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of  oil  that  pver^on  mentions,  approaching  the  quantity 
that  Kirby  mentions  far  in  excess  of  the  cjuantity  men- 
tioned in  the  California  Journal,  and  far  in  excess  of 
Froment's  cjuantity,  and  it  is  upon  the  presumption 
that  the  improvements  set  forth  in  this  patent  is  a  new 
process,  growing  out  of  the  reduction  of  the  amount  of 
oil  named  in  the  prior  art.  Now,  we  conducted  these 
operations  with  exactly  the  steps  described  in  the  prior 
art — nothing  to  it  except  the  powdered  ore,  the  water, 
the  oil,  the  agitation  and  the  froth,  and  those  are  thi 
things  that  are  mentioned  in  the  prior  art,  and  that 
the  prior  art  tells  us  how  to  do,  and  we  have  used  this 
quantity  of  oil,  the  cjuantity  mentioned  in  some  of  the 
prior  art  documents  and  beyond  that  mentioned  in  oth- 
ers, and  we  come  here  before  this  court  confronted  by 
this  decision  against  us  based  upon  the  existence  of 
a  so-called  critical  point  which  marks  of  this  patent 
from  the  prior  art.  VVe  produce  an  experiment  in 
which  we  use  the  quantities  of  the  prior  art  with  the 
step  prescribed  by  the  prior  art,  a  quantity  far  in  ex- 
cess of  that  so-called  critical  amount;  and  I  fail  to  see 
how  the  experiment  can  be  immaterial,  how  it  can 
have  too  little  weight.  It  meets  the  issue  squarely.  It 
does  what  the  patentees  say  cannot  be  done.  It  does 
what  the  prior  art  inventors  said  could  be  done. 

THE  COURT:  Well,  if  it  wasn't  being  done  in 
those  days  and  couldn't  be  do!ie,  if  nobody  knew  how 
to  do  it  and  now,  as  you  say,  after  all  of  these  experi- 
ments you  develop  it  is  seen  that  it  can  be  done,  ought 
to  have  been  done  then,  is  it  material. 
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MR.  SCOTT:  We  follow  the  exact  directions  of 
this  prior  art,  and  these  patentees  are  no  more  war- 
ranted in  coming  before  this  court  and  saying  that  a 
given  person  is  following  their  directions  than  the  oth- 
er patentees  are  in  coming  in  and  saying  you  are  fol- 
lowing my  directions.  The  only  respect  in  which  any- 
body ever  followed  the  directions  of  this  patent  in  suit 
in  a  respect  not  shown  in  other  patents,  is  in  the  prac- 
tice of  economy.  And  other  patentees  and  inventors 
have  set  a  sufficient  amount,  they  have  said  as  low  as 
one  per  cent,  and  then' this  patentee  happens  to  make  a 
lucky  guess  that  this  process  could  be  made  successful, 
that  it  could  be  done  with  less  than  one  per  cent. 

THE  COURT:  It  is  like  all  other  attempts  to  solve 
a  problem.  Others  had  worked  on  it,  of  course,  and 
all,  so  far  as  the  evidence  shows  had  practically  failed 
in  producing  the  particular  froth  that  this  patentee  did. 
In  due  course  of  time  these  people — yes,  perhaps  by  a 
lucky  guess  or  a  lucky  accident — took  the  step  and 
made  possible,  perfect  what  before  they  were  simply 
striving  to  do. 

MR.  SCOTT:  Our  position  upon  that,  your  honor, 
is  that  these  patentees  did  not  tell  us  how  to  do  it  with 
less  than  one  per  cent.  They  said:  ''Do  the  same 
thing  that  all  of  these  prior  inventors  did"  and  guess 
that  you  could  do  it  v/ith  less  than  one  per  cent. 

THE  COURT:  Well,  at  any  rate  we  are  coming 
pretty  close  to  the  end  of  experiments  that  the  court 
will  receive.  I  will  give  you  until  two  o'clock,  both  of 
you,  to  bring  in  the  authorities  on  this  question  of  ex- 
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periments.  The  patent  law  must  be  full  of  it.  You 
have  mentioned  them  several  times,  but  I  haven't  seen 
any  authorities  on  these  exp^-iments.  Let's  have  them 
at  two  o'clock. 

WHEREUPON  an  adjournment  was  taken  until 
2:00  p.  m.  Friday,  May  4th,  1917. 

2  p.  m.  May  4,  1917. 

MR.  GARRISON:  If  your  honor  please,  your 
honor  will  recall  that  in  the  early  stages  of  this  case, 
when  the  defendant  began  the  introduction  of  present 
day  operations,  an  objection  was  interposed  that  it  was 
not  relevant  or  material  to  any  issue  to  be  tried  in  this 
case.  At  that  time  I  presented  to  your  honor  a  series 
of  authorities  in  England  and  in  this  country  directly 
in  point,  the  point  being  that  where  the  question  of 
validity  is  involved,  and  it  depends  upon  the  state  of 
the  prior  art,  no  testimony  is  admissible  with  respect 
to  the  prior  art  unless  it  is  given  from  the  standpoint 
of  the  prior  art,  and  the  testimony  \\hich  refers  to  the 
prior  art  in  the  light  of  later  developments  has  but  one 
purpose,  and  that  is  to  confuse  the  issue  and  make  it 
difficult  for  the  court  to  see  what  otherwise  would  be 
simple.  Mr.  Scott,  representing  the  defendant,  at  that 
time  met  the  challenge  and  stated  that  he  would  con- 
nect these  later  day  operations  with  the  prior  art,  and 
would  show  that  they  were  demonstrations  of  the  prior 
art. 

This  test  about  which  they  purpose  calling  this  wit- 
ness, performed  within  a  week,  does  not  purport  by 


3810        Muici  als  Separation,  Limited,  et  ai,  vs. 

anv  of  the  testimony  given  by  this  witness — and  by 
that  alone  can  we  test.it  now — to  reproduce  the  condi- 
tions of  the  prior  art.  This  witness  is  not  proffered  as 
an  expert  with  respect  to  the  prior  art. 

I  find  that  the  cases  have  had  to  deal  with  the  condi- 
tions existing  prior  to  the  rule  which  now  prevails  re- 
specting the  trial  of  patent  cases  in  open  court.  Of 
necessity  courts  in  the  past  have  had  placed  before 
them  for  their  consideration  all  of  the  testimony  taken 
before  the  master  or  examiner  in  chancery  who  took 
the  testimony,  and  therefore  the  courts  dealt  with  the 
evidence  of  experts  vvith  respect  to  tests  from  the  view- 
point of  the  testimony  that  was  already  in  the  case, 
and  the  question  was  what  should  be  done  with  it. 
Therefore  it  is  not  remarkable — in  fact  it  v^/ould  be 
very  remarkable  w^ere  it  otherwise — that  we  do  not 
find  any  law  with  re="pect  to  the  admissibility  of  the 
evidence.  We  do  find  expressed  in  the  disposing  of 
the  evidence  what  indicates  the  duty  of  the  Nisi  Prius 
Court  under  the  modern  rule,  under  which  testimony 
is  taken  in  its  presence. 

As  a  basis  for  what  I  shall  say  I  refer  to  83d  Fed. 
Pages  696  and  697:  "The  complainant  has  endeavored 
to  demonstrate  that  this  testimony  is  untrustworthy 
and  his  expert  has  introduced  a  series  of  experiments 
to  show  that  the  method  described  by  the  defendant  is 
incapable  of  producing  a  seamless  cap.  That  com- 
plainant's expert  should  prove  the  defendant's  methods 
inoperative  is  not  surprising.  An  experience  of  lH 
yeirs  in  patent  litigation  has  convinced  the  court  that 
when   an   expert  endeavors   to   prove   that  his   adver 
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sary's  machine  will  not  work,  he  is  always  successful. 
It  is  much  easier  to  make  a  machine  that  won't/' 

1/7  Fed.  /17,  page  721.  The  court  said:  "I  give 
no  weight  to  complainant's  experiment  made  in  the  ab- 
sence of  the  defendant;  such  attempts  at  the  making 
of  evidence  are  not  t6  be  encouraged.'' 

165  Fed.  909-11,  "We  disregard  altogether  the  re- 
ports of  tests  made  apparently  by  a  skilled  operator, 
some  of  them  in  the  absence  of  complainant  or  of 
doubtful  interpretation  and  in  all  so  few  as  to  be  val- 
ueless." 

1/9  Fed.,  701 — at  77.  "The  record  discloses  at- 
tempts to  demonstrate  actual  identity,  but  these  are  not 
produced  in  such  shape  as  to  avail  the  appellant.  The 
courts  place  little  weight  on  ex-parte  demonstrations  in 
any  case,  but  especially  is  this  true  in  regard  to  experi- 
ments with  chemicals." 

Now,  keeping  in  mind  that  all  these  rulings  were 
made  where  the  evidence  was  already  in  the  case,  we 
find  that  even  there,  in  dealing  with  experts,  the  courts 
have  said  that  they  disregarded  their  testimony.  Now, 
if  we  disregard  testimony,  it  must  be  because  it  is 
either  irrelevant  or  immaterial  or  incompetent,  and  I 
assume  that  this  was  disregarded  because  it  was  im- 
material, because  it  had  no  weight. 

However,  the  main  grounds  for  the  exclusion  of  this 
evidence,  it  seems  to  me,  is  furnished  by  the  facts  that 
are  incontestable.  Its  only  possible  relevancy  would 
as  to  the  matter  of  validity;  there  will  be  no  pretense 
that  it  carries  any  weight  whatever  as  to  the  question 
of  infringement.     Now,  what  materiality,   what   rele- 


3812       Minerals  Separation,  Liiuifcd.  ct  ai,  vs. 

vancy  can  a  procedure  at  the  Utah  plant,  carried  on 
in  a  machine  invented  three  or  four  years  ago,  with 
materials  not  those  of  the  prior  art,  in  a  manner  not 
disclosed  by  any  procedure  in  the  prior  art — have  upon 
the  question  of  validity  in  the  case  at  bar.  Without 
any  extended  discussion,  we  are  advised*  from  the  view 
point  of  the  defendant,  as  testified  to  by  their  experts, 
and  the  only  one  who  has  dealt  with  the  prior  art — 
Froment,  with  his  (according  to  them)  olive  oil  and 
the  te^t  tube;  Mrs.  Everson  with  her  bread  kneading 
process  and  her  other  process  by  which  the  position  of 
the  gangue  and  the  metal  is  fcitrtd^t^and  the  metal 
is  washed  off  by  methods  well  known  in  the  wet  separ- 
ation of  ores;  and  Kirby  with  his  gentle  agitation  and 
elevation  of  an  oil  layer  with  the  mineral  clinging  be- 
tween the  oil  and  the  water  and  separating,  by  the 
novelty  of  his  invention,  which  is  the  injection  of  oil 
and  air — all  are  illustrated  by  methods  in  which  none 
of  those  methods  are  used,  none  of  those  procedures 
are  carried  out,  and  a  totally  different  result  is 
achieved. 

As  to  how  far  courts  will  permit  experiments,  I 
think  without  exception  one  in  limine  procedure  is  re- 
quired of  the  person  presenting  the  experiment,  name- 
ly, that  the  conditions  under  which  the  experiment  is 
produced  are  identical  with  those  that  they  pretend  to 
repeat.  I  have  not  attempted  to  bring  with  me  the  ci- 
tations or  quotations  from  the  innumerable  cases  which 
hold  that.  What  our  posit'din  would  be  were  these 
gentlemen  to  proffer  through  the  mouth  of  this  witness 
testimony  of  what  he  found  to  happen  in  a  test  tube 
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in  Utah  in  the  attempt  to  put  olive  oil  and  sulphuric 
acid  and  shake  it  up,  according  to  the  way  he  read  the 
Fronient  patent,  I  will  not  take  time  to  discuss.  What 
ivould  happen,  similarly,  if  he  told  us  what  he  did  in 
his  room  in  his  home  in  Utah,  by  kneading  the  mass^ 
according  to  Mrs.  Everson,  or  by  taking  some  appar- 
atus well  known  in  the  wet  separation  of  ores  and  fol- 
lowing her  second  practice — or  if  he  constructed  a 
Kirby  machine  and  operated  it  in  his  own  room  and 
told  us  the  results — I  will  not  say  what  position  we 
would  take  toward  those ;  but  we  think  these  gentlemen 
have  themselves  laid  the  ground  work  for  showing 
that  what  this  gentleman  proposes  to  testify  to  is  e^»-  yyi  "'^  ^x/-a^ 
dihons  identical  with  those  which  they  purport  to  rep-  ^ 

resent — there  is  no  possible  basis  in  the  law  of  evi- 
dence or  the  law  relating  to  the  trial  of  issues  in  patent 
suits  to  justify  or  vindicate  this  evidence,  and  there  is 
an  entire  failure  of  it  in  such  evidence,  and  I  think  the 
witness  has  already  testified,  when  he  vt^as  identifying 
his  flow  sheet,  that  these  were  Janney  machines,  and 
the  evidence  is  already  before  you  that  they  are  a  mat- 
ter of  three  or  four  years  of  age;  so  that  it  is  demon- 
strated before  your  honor  that  this  can  not  possibly  be 
any  reproduction  of  conditions  existing  at  the  time  of 
Froment,  at  the  time  of  Everson,  or  at  the  time  of 
Kirby,  and  if  they  are  not,  then  there  is  no  possible 
basis  whatever  for  the  introduction  of  this  evidence  in 
this  suit. 

MR.  SCOTT:  First,  as  to  the  identity  of  condi- 
tions, of  course  we  all  admit  that  the  conditions  of  any 
incident  must  be  reproduced  with  substantial  identity. 
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I  never  knew  of  any  requirement  that  the  impossibiHty 
of  absolute  identity  be  complied  with.  Now,  the  only 
question  of  any  importance  bearing  upon  this  matter  is 
the  mechanism  employed.  The  patent  in  suit  discloses 
and  the  complainant's  testimony  is  that  the  apparatus 
there  used  was  known  20  years  before  the  patent  was 
applied  for  or  the  alleged  invention  made.  It  is  in  evi- 
dence that  all  kinds  of  agitating  apparatus  were  in  ex- 
istence before  the  prior  art  documents  upon  which  we 
rely.  That  is  the  identity.  We  used  agitators  in  this 
process  before  the  court.  It  is  not  a  question  of  me- 
chanism. The  process  involves  the  mechanical  step  of 
agitation.  The  only  elements  involved  in  the  process 
are  these:  the  powdering  of  the  ore,  the  mixing  of  the 
ore  with  water,  the  addition  of  oil  and  the  agitation. 
This  completes  the  whole  process  from  beginning  to 
end,  and  no  question  of  identity  can  come  up  as  far 
as  to  the  process.  That  is  the  process  as  shown  to  the 
caurt,  the  apparatus  was  all  known  at  the  time. 

Now,  the  authorities  that  Mr.  Garrison  has  been 
reading  simply  confirm  what  I  told  the  court  this 
morning,  that  this  question  of  experiments,  whether 
made  ex-parte  or  inter-partes,  no  matter  how  per- 
formed, merely  goes  to  their  weight  and  has  nothing  to 
do  with  their  admissibility.  Every  case  read  by  Mr. 
Garrison  enforces  this  point.  The  point  has  never 
been  analyzed  in  patent  cases,  so  far  as  I  know,  be- 
cause these  experiments  have  always  been  received, 
and  if  we  look  into  the  patent  cases  all  we  see  is  the 
analysis  by  the  court  of  the  experiments  with  a  view  to 
judging  their  weight  as  evidence.       In  the  general  law. 
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r  course,  the  instances  are  many  where  these  cases 
ave  been  analyzed  and  there  is  one  case  in  particular 
^at  I  have  a  note  of.  That  is  Berg  v.  Chicago  & 
cOck  Island  Railroad  Company.  In  this  case  the  plain- 
iff's  children — two  children  had  been  injured  on  de- 
endant's  railroad  tracks,  and  the  defendant  without 
otice  to  the  plaintiff  made  certain  tests  to  show  that 
le  theory  of  plaintiff  as  disclosed  in  the  pleadings  was 
ntenable,  and  upon  that  state  of  facts  the  Supreme 
)ourt  of  Iowa  commented  as  follow's:  ''Defendant 
lade  certain  tests  without  notice  to  the  plaintiff.  The 
ourt  admitted  proofs  of  these  tests  over  the  objection 
f  plaintiff."  The  court  goes  on  to  say:  ''We  think 
lese  tests  were  proper  and  if  fairly  made  the  facts 
icslosed  thereby  would  be  of  great  value  in  reachinq:  a 
onclusion.  We  cannot  adopt  appellant's  view  that  it 
;  an  attempt  to  manufacture  ex-parte  testimony.  In- 
tances  are 'without  number  where,  pending  litigation, 
le  parties  have  made  tests,  measurements  and  trials 
elating  to  facts  in  dispute,  and  they  have  been  regard- 
d  as  competent  and  as  a  quite  satisfactory  class  of 
vidence  upon  questions  of  fact,  and  we  are  not  fav- 
red  with  the  suggestion  against  the  reason  of  such  a 
ule.  Upon  the  question  of  the  admissibility  of  such 
vidence,  courts  have  never  assumed  that  it  was  "man- 
factured"  in  the  sense  in  which  the  term  is  used  in 
rgument.  It  is  not  the  law  that  in  making  such  tests, 
leisurements  and  so  forth,  the  opposite  party  is  en- 
itled  to  notice  in  order  that  he  may  be  present.  It  is 
he  right  of  each  party  in  the  preparation  for  trial  to 
ike  all  legal  steps  in  the  way  of  being  able  to  meet 
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the  issues  of  facts  by  proof,  and  in  preparing  for  th< 
presentation  of  his  evidence  no  notice  to  the  adversi 
party  is  required.     When  they  are  used — 

That  is  the  test — "When  they  are  used  the  circum 
stances  of  their  use,  including  motives  for  and  all  th 
conditions  of  an  unfair  or  impartial  use  are  matter 
that  may  lessen  the  value  of  the  testimony."  That  i 
the  end  of  the  court's  comments.  That  is  the  case  o 
Berg  V.  Chicago  &  Rock  Island  Railway  Company,  5i 
N.  W.  Reporter,  680,  and  it  is  found  in  the  Suprenn 
Court  reports  of  Tov^a  90th  volume,  page  106.  In  th^ 
case  of  Byers  v.  Nashville  Railroad  Company,  94  Tenn 
345,  the  court  says: 

*Tt  is  next  assigned  as  error  that  the  court  exclude< 
the  testimony  of  Henry  Mangrum,  who,  at  the  reques 
of  the  company,  made  an  actual  test  to  see  whether  thi 
train  that  caused  the  death  could  have  been  stoppe( 
after  the  engineer  saw  or  could  have  seen  the  man  oi 
the  bridge.  This  witness  proposed  to  prove  that  h( 
ran  the  same  train  on  a  different  day,  after  the  acci 
dent,  over  the  same  place  and  bridge;  that  he  had  thi 
same  number  of  coaches;  that  in  making  the  test,  a: 
soon  as  he  could,  by  being  on  the  lookout,  see  an  objec 
standing  on  the  center  of  the  bridge,  he  applied  even 
meins  known  to  him  or  other  skillful  engineers,  an( 
used  every  endeavor,  to  stop  his  train,  and  that  it  wai 
impossible  to  stoD  such  a  train  before  passing  over  th( 
bridge*  and  that  his  entire  train  passed  over  the  bridg< 
before  he  Vv^as  able  to  stop  it.  He  further  would  hav( 
te«^tified.  if  allowed,  that  he  applied  his  air  brakes,  re 
ver<:ed  his  engine,  and  used  every  means  known  to  en 
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^-ineers  to  effect  the  stop,  but  was  unable  to  do  so. 
rhis  test  was  made  by  Mangrum  for  the  purpose  of 
naking  him  a  witness  and  proving  the  result  of  the 
est.     This  evidence,  on  objection,  was  not  allowed  to 
)e  given.     The  authorities  in  other  states  are  conflict- 
ng  upon  the  admissibility  of  such  evidence,  and  we 
lave  been  cited  to  many  cases,  all  of  which    we    have 
xan-.ined.      \n   our  own   state   it   has   been   held   that 
be  evidence  of  an  expert  is  not  incompetent  because 
f  an  ex  parte  examination,   investigation,  or  experi- 
icnt   made  by  him.      Nor   is   such   evidence   inadmis- 
ible  because  the  experiments  were  made  after  the  suit 
nd  trial  has  begun,  and  with  a  view  to  being  used  as 
istimony  in   the   case.      The  objection   in   such   cases 
oes  not  to  the  competency  or  admissibility  of  the  testi- 
;ony,  which  is  a  matter  for  the  court  to  determine, 
•It  to  its  weiglit  and  sufficiency  before  the  jury;  and 
pecially    is    this    the    case   where    the    experim'ent    is 
ade  ex  parte,  and  is  such  that  it  lies  wholly  within 
e  power  of  one  party,  and  wholly  beyond  the  power 
another  party,  to  make  such  experiment.     We  have 
en  cited  to  quite  a  number  of  authorities  to  sustain 
e  contention  that  such  evidence  is  incompetent  and 
admissible    in    cases    where    the    experiment    is    not 
ually  within  the  reach  of  both  parties,  but  we  have 
t  been  able  to  Tind  this  doctrine  sustained.     We  do 
Id  cases,  however,   holding  that,   where   the  experi- 
-nt  is  made  ex  parte,   it  affects   its   weight  that  it 
IS  not  made  after  due  notice  to  the  opposing  party,' 
d  giving  such  party  opportunity  to  be  present  and 
-  the  test  applied.     That   such   evidence   is   compe- 
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tent,  but  its  weight  to  be  duly  weighed  by  the  jury,  i 

supported  by  the  following  authorities :  Boyd  v.  Stats 
14  Lea,  161;  Lipes  v.  State,  15  Lea,  125;  Railroac 
Co.  V.  Ayres,  16  Lea,  725;  Railroad  Co.  v.  Champioi 
(Ind.  Sup.)  32  N.  E.  874;  Underh.  Ev.  P.  201;  an. 
other  cases  in  accord.  It  is  uniformly  held  that  ii 
all  such  tests,  to  make  them  competent,  the  condition 
under  which  the  tests  w-ere  made  must  be  the  sam 
as  near  as  practicable.  This  requirement  appears  n 
have  been  substantially  complied  with  in  this  case 
and,  judging  from  the  testimony  offered  to  be  giver 
the  conditions  of  the  test  were  essentially  the  sam^ 
as  when  the  accident  occurred.  We  are  of  opinioi 
the  trial  judge  was  in  error  in  not  allowing  evidenc 
of  this  test  to  be  introduced,  under  proper  instruction 
to  the  jury  as  to  its  weight.  We  cannot  speculate  oi 
what  might  have  been  the  verdict  of  the  jury  if  thi: 
evidence  had  been  allowed  to  be  introduced.  It  wa: 
upon  a  vital  point  in  the  controversy.  The  plaintif 
had  been  permitted  to  prove  by  a  witness  that  he  ha( 
gone  upon  the  tracks,  and  measured  the  distance  a 
which  a  man  could  be  seen  standinij  in  the  middle  o 
the  bridge;  and  a  hot  contest  was  made  over  the  ques 
tion  how  far  a  man  could  be  seen  on  approaching 
the  bridge,  and  opinions  pro  and  con  were  introducec 
on  the  question  whether  it  would  be  possible  to  stof 
the  train  after  reaching  a  point  where  a  man  could  firs: 
be  seen  by  a  lookout  upon  an  approaching  train.  Thij 
is  the  turning  point  in  the  case,  and  the  evidence  was 
very   conflicting;   and   for   the   error   of   the   court   in 
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rejecting  evidence  of  this  test,  properly  limiting  its 
weight  and  sufficiency,  the  cause  must  be  rev^rseu 
and  remanded  for  a  new  trial." 

Now,  there  is  a  parallel  between  that  case  and 
this  case.  Here,  this  patent  before  the  court  is  based 
upon  an  experimental  test.  Some  gentlemen  in  Lon- 
don, some  11  or  12  years  ago,  took  a  little  labora- 
tory machine  such  as  we  have  here,  with  their  knowl- 
edge of  the  prior  art,  either  actual  or  constructive,  and 
it  makes  no  difference  which,  although  probably  ac- 
tual, with  full  knowledge  of  the  prior  art  respecting 
the  quantities  of  oil  which  this  witness  will  say  he 
used,  and  smaller  quantities  and  larger  quantities,  with 
full  knowledge  of  those  facts,  they  take  this  little 
apparatus  and  perform  an  experiment  with  which  they 
get  a  froth  wath  less  than  one  per  cent  of  oil,  and 
then  they  go  forth  to  the  world  and  say:  this  is  a 
discovery,  these  people  that  went  before  couldn't  do 
this  and  no  man  ever  did  it  before. 

We  offer  this  testimony  to  show  that  what  these 
prior  art  inventors  disclosed  could  be  done  when  they 
invented  it,  could  be  done  when  these  men  in  Lou  Jon 
put  this  fiction  before  the  w^orld,  and  that  it  ca/\  he 
done  today.  What  are  the  conditions  of  the  r^rioi 
art  that  we  reproduce?  They  are  the  powdering  of 
the  ore,  which  this  witness  has  done  in  this  experi- 
ment or  had  done  for  him;  its  admxiture  with  wate^ 
the  addition  of  oil  in  the  amount  named  in  the  pnr.r 
art,  larger  quantities  maybe  than  the  prior  art  i'l- 
ventors  named — and  the  last  step,  agitation.  Here  is 
represented   every   condition.      He   has    done    it    in   a 
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receptacle  made  of  iron  while  some  of  these  prior 
art  people  may  have  made  it  of  wood.  It  may  be  that 
he  turned  the  agitator  with  an  electric  motor  while 
they  may  have  used  a  water  wheel.  That  is  no  de- 
parture from  the  substantial  identity  of  conditions.  And 
therefore  I  maintain  that  there  is  not  a  single  criti- 
cism put  forth  by  Mr.  Garrison  that  will  stand  the 
test  of  adjudicated  cases  or  of  reason. 
'  MR.  GARRISON:  I  only  want  to  say  one  thing, 
to  say  that  the  cases  all  hold  just  as  Mr.  Scott  has 
read  from  his  cases,  that  the  person  performing  the 
test  has  illustrated  that  the  conditions  of  the  test 
represent  and  reproduce  what  they  purport  to  repre- 
sent and  reproduce,  in  his  case  a  railroad  track,  same 
engine,  sam^e  cars,  same  place,  same  bridge.  Until 
they  do  that,  it  is  not  admissible,  and  so  far  from 
their  having  laid  that  groundwork,  their  testimony 
shows  that  so  long  as  they  use  this  equipment  that 
they  have  at  this  mill  they  cannot  even  pretend  that 
they  are  representing  anything  that  the  prior  art  dis- 
closed or  anything  that  puts  us  in  the  position  of  the 
prior  art. 

THE  COURT:  The  court  will  consider  for  a  mo- 
ment wliat  vv^as  said  Vv'hen  this  character  of  evidence 
v/as    first   offered.  - 

(Whereupon  a  short  recess  was   taken.) 

THE  COURT:  This  objection  seems  really  to  bring 
us  right  back  to  where  we  were  on  the  day  when  the 
defense  first  offered  evidence  of  what  was  being 
done  in  other  plants  for  while  before  noon  the  objec- 
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tion  was  based  upon  the  -^^w  that  experiments  are 
not  admissible  at  ail,  and  while  that  ground  has  not 
been  abandoned  since  noon — and  I  think  before  noon 
the  objection  was  also  made  that  it  was  not  illus- 
trative of  the  prior  art — all  of  that  was  met  by  the 
court's  ruling  originally  when  this  character  of  evi- 
dence was  offered  at  that  time,  that  it  was  going  to 
be,  as  the  defendant  promised,  connected  up  and  showai 
to  be  illustrative  of  the  prior  art.  As  I  have  said 
before,  the  proof  in  this  case  must  be  that  of  the  prior 
art.  M^re  subsequent  developments,  improvements, 
discoveries,  will  not  have  weight  and  properly  can 
have  no  weight  in  the  final  determination  of  the  case. 
But  it  is  said  still  that  this  was  the  prior  art.  As 
far  as  experiments  are  concerned,  they  are  subject 
to  both  criticism  and  suspicion.  I  would  not  go  as 
far  as  the  cases  that  counsel  has  read  from,  abso- 
lutely refusing  to  consider  such  evidence  altogether, 
the  177  and  16Sth  and  179th  Federal — or  that  expert 
testimony  before  the  court  is  of  no  value,  because  it 
does  not  seem  to  me  that  that  is  in  accord  with  either 
logic  or  principle;  it  does  go  to  its  credibility  or 
weight,  and  how  much  the  court  will  give  to  either 
to  that  variety  of  testimony.  It  is  necessary  that  the 
conditions  shall  be  the  same  of  course,  or  otherwise 
the  experiment  is  wdiolly  misleading.  I  suppose  every 
judge  who  has  sat  on  the  bench  has  had  plenty  of 
evidence  of  experiments  brought  before  him  one  time 
or  another.  The  case  counsel  read  from  last  indi- 
cates that,  and  also  it  has  been  so  in  this  court.  Con- 
ditions must  be  the  same.     If  John   Doe  was  beino- 
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prosecuted  for  shooting  Richard  Roe  with  a  gun  at 
a  distance  of  500  yards,  it  would  certainly  be  com- 
petent for  the  defense  to  come  in  and  show  that  the 
gun,  by  actual  experiment,  v/ould  not  carry  that  far; 
but  it  would  also  be  necessary  for  the  defense  to  show 
that  it  was  at  the  same  range  and  the  same  sort  of 
ammunition,  that  the  gun  was  held  at  the  same  angle 
or  at  least  at  the  most  favorable  angle;  forj'it  was 
shown  that  the  shot  was  fired  at  a  thousand  yards, 
the  experiment  would  be  worth  nothing.  I  think  the 
court  observed  in  a  former  ruling  as  to  what  can  be 
done  today  as  to  experiments  is  correct,  that  it  all 
turns  on  the  substantial  identity.  Another  remark 
the  court  made  was  that  there  is  already  evidence  in 
this  case  that  the  defendant  is  operating  and  has 
operated  with  more  than  one  per  cent  of  oil  specified 
in  the  patent,  and  plaintiff  not  having  explained  its 
position  in  reference  to  that — the  time  not  having  come 
— it  might  be  that  the  plaintiff  might  claim  that  such 
operation  could  not  be  conducted  with  that  amount  of 
oil.  Certainly,  to  meet  that  contingency,  the  defend- 
ant would  have  a  right  to  show  that  they  can  be 
conducted.  Plaintiff  might  claim  that  they  could  not 
be  conducted  under  any  other  conditions  than  the 
Butte  &  Superior  conditions,  and  it  would  be  com- 
petent for  the  defendant  to  show,  as  corroborative,  that 
they  can  be  and  that  the}^  are  being  conducted  else- 
where. 

Now,   this   experiment   which   the   defense   proposes 
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10  put  in  evidence  is  of  the  same  character  of  regular 
operations ;  I  think  you  might  say  that  it  was  con- 
ducted lono-  enoueh  to  bear  a  sembiance  to  the  rep'ular 
operations  which  are  covered  by  the  stipulation.'  I 
think  one  of  the  objections  raised  the  other  day  was 
that  it  was  onlyv  an  hour,  and  hence  it  could  not 
come  within  the  stipulation. 

Having  started  out  upon  the  theory  that  the  de- 
fendant can  introduce  this  evidence  as  illustrative  of 
the  prior  state  of  the  art, — Of  course  it  must  be  shown 
by  proof;  it  is  not  sufficient  to  claim  that  is  the  prior 
state  of  the  art — The  court  will  not  change  its  ruling 
now,  but  as  I  said  before  you  are  getting  close  to 
the  limit  as  to  the  number  of  these  experiments  which 
you  will  be  allowed  to  show.  As  Judge  Holmes  puts 
it  in  a  Massachusetts  case,  the  court  must  control 
that,  and  not  allow  them  to  continue  for  the  length  of 
a  man's  life,  if  not  for  eternity.  I  can  not  wait  here 
while  you  go  to  Utah  and  make  experiments  indefinite- 
ly. So  this  objection  will  be  overruled,  but  bear  in 
mind  that  you  are  getting  pretty  nearly  to  the  end. 
I  am  not  prepared  to  say  that  counsel  has  failed — He 
has  not  put  all  his  case  in  in  defense  yet — to  show 
that  these  conditions  come  fairly  within  the  prior 
state  of  the  art,  but  I  am  prepared  to  say  that  counsel 
has  a  heavy  burden  on  him  to  show  that.  Of  course 
'  have  observed  here  before  that  this  case  is  being 
tried,  as  far  as  the  evidence  is  concerned,  as  though 
the  I  lyde  case  never  existed;  but  with  the  presumption 
cf   validity   attaching   to   the   patent   in   suit,    and   the 
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Supreme  Court  standing  back  of  that  patent,  the  de- 
fense knows  what  it  has  to  overcome.  So  we  will 
allow  you  to  proceed,  and  in  the  end  we  will  see 
whether  it  is,  as  you  claim  it  is,  illustrative  of  the 
prior  art. 

AIR.  SCOTT:  I  would  like  to  inform  the  court 
that  I  wish  to  present  thi^  witness,  and  that  after 
that  we  have  in  the  Grand  Jury  room  a  model  machine 
which  we  would  invite  the  court  to  see  operate. 

THE  COURT:  I  might  have  said  I  do  not  see 
why  these  experiments  should  not  have  been  made 
in  the  plant  here  at  home.  I  don't  see  why  you  should 
invite  the  plaintiff  to  run  outside  of  the  jurisdiction 
of  this  court  to  see  these  experiments.  I  say  you 
are  entitled  to  introduce  them  under  the  plaintiff's 
authorities,  regardless  of  what  some  of  the  Federal 
authorities  say — entitled  to  introduce  them,  whether 
they  have  seen  them  or  not.  It  goes  to  the  weight 
and  to  the  credibility;  at  the  same  time  I  do  not  see 
why  these  experiments  should  not  have  been  con- 
ducted in  the  plant  here.  The  court  might  want  to  see 
them,  and  of  course  the  court  is  not  going  out  of  the 
jurisdiction. 

MP..  SCOTT:  It  was  a  matter  of  convenience  as  to 
which  plant  could  most  handily  do  it.  The  plant  which 
we  refer  to  is  a  m.odel  plant,  installed  on  the  upper 
floor,   and  we  would  like  the  court  to  see   that. 

THE  COURT:  Of  course  the  court  is  not  saying 
that  you  have  put  in  your  last  experiment,  but  is 
simply  suggesting,  strongly,  that  you  have  used  pretty 
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Thomas  A.  Janney. 

nearly  what  the  court  would  consider  a  reasonable 
time.  Ihe  objection  will  be  overruled  and  an  excep- 
tion will  be  noted. 

Q.  28.  Do  you  remember,  Mr.  Janney,  the  point 
that  you  had  reached;  we  were  discussing  the  con- 
struction of  the  plant,  and  you  had  stated  that  it  was 
your  No.  1  retreatment  plant,  consisting  of  2  emul- 
sifiers  and  \c>  frothing  cells.  Will  you  complete  your 
description  of  the  plant  in  which  you  conducted  this 
operation  with  323.73  lbs.  of  oil? 

A.  In  my  earlier  testimony  I  described  that  we 
had  two  emulsifiers  and  13  frothing  cells  in  series. 
All  of  the  concentrate  from  these  13  cells  was  sent 
directly  to  the  concentrate  bins,  and  the  tailing  was 
sent  directly  to  waste,  and  there  was  no  circulation,  as 
in  the  operations   previously  testified   to. 

Q.  29.  Novv,  before  you  begin  this  test,  as  I  re- 
member, you  stated  this  morning  that  you  took  some 
precaution  to  prevent  any  oil  or  any  great  amount 
of  oil  additional  to  that  directly  added  being  present? 

A.  Before  I  left  Butte  I  telegraphed  to  Salt  Lake, 
or  to  Garfield,  rather,  to  have  the  circulation  dis- 
continued. 

O.  30.  By  circulation  you  mean  the  return  of  the 
middlings? 

A.     The  return  of  the  middlings. 

O.  31.  And  in  the  re,i2:ular  operation  of  this  ma- 
chine, just  state  where  those  middlings  did  go  back 
to. 
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A.  In  the  regular  operation  of  this  plant  the  mid- 
dling was  returned  to  two  elevators,  and  the  pulp 
is   there  elevated  to   two   four-spigot  classifiers. 

Q.  32.  Those  marked  "J^^^^y  Classifier"  at  the 
left  hand  of  the  sheet,  isn't  it? 

A.     Yes. 

O.  33.  Elevated  to  the  classifiers.  What  are 
those  classifiers  for,  primarily? 

A.  I  might  state  that,  in  addition  to  the  middlings 
going  to  the  elevators,  the  original  concentrate  that 
is  from  the  vanners  in  the  mill  also  discharges  into 
the  same  elevator,  and  with  the  middlings  it  is  elevated 
to  these  two  classifiers. 

Q.  34.  When  you  speak  of  the  material  from  the 
mill,  you  mean  the  tailings  from  the  gravity  treat- 
ment in  the  mill? 

A.  No,  it  is  the  concentrate  from  the  vanner,  and 
part  of  that  feed  is  what  constitutes  the  feed  to  the 
flotation  plant.  These  classifiers  are  used  for  the 
purpose  of  removing  the  coarse  material,  and  this 
coarse  material  is  treated  by  the  W^ilfley  tables. 

Q.  35.  That  is  indicated  on  the  drawing  by  the 
placard  "Spigot  to  Wilfley  Table"? 

A.  Yes,  and  the  overflow  from  these  classifiers 
is  delivered  to  two  Dorr  thickeners,  44x12  feet,  desig- 
nated as  Dorr  tanks  on  the  print.  In  my  previous 
testimony  I  stated  that  these  tanks  were  44x20;  I  find 
they  are  44x12.  The  overflow  from  these  Dorr  thick 
eners  is  wasted,  that  is,  it  is  not  used  any  more,  and 
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he  thickened  product  is  divided  between  two  ])lants, 
nd  inasmuch  as  1  am  only  deahng  with  one  plant  in 
his  experiment,  1  will  refer  to  that  plant  only. 

Q.  36.     Ihe  two  plants  are  indicated  there  by  No. 

1  lant,  13  cells  in  series,  and  lower  down,  No.  2 
ilant,   15  cells? 

A.     Yes. 

O.  37.  And  you  are  goino-  to  confine  yourself 
0   No.    1? 

A.  To  No.  1,  yes.  Now,  as  the  thickened  product 
rom  the  Dorr  tank  enters  No.  1  plant,  enters  the 
in  i-'.lsifiers,  oil  is  added. 

0.  38.  That  is  the  place  where  it  is  so  marked, 
'Oil  Added"? 

A.  Yes,  and  our  alkaline  reagent  is  also  added  at 
he  san:e  place.  1  he  pulp,  oil  and  reagent  pass^^ 
hroi'gh  tlie  two  enaiJsifiers,  and  thence  to  the  flota- 
ion  cells. 

O.  39.  Now,  Mr.  Janney,  I  see  as  this  sheet  is 
nade  now,  that  you  have  a  placard  here,  "Concentrate 
Tom  Upper  Cells  to  Concentrate  Bin;  Number  .Left 
;o  Judgment  of  Operator."  And  beiow  that  there  are 
leveral  other  cells,  the  froth  from  which  goes  back  as 
niddlings  to  the  elevator.  What  is  the  effect  of  bring- 
ng  back  those  middlings  upon  the  oil  supply? 

A.     It  increases  the  oil  supply. 

Q.  40.  Now,  you  had  just  got  to  the  point  of  stat- 
ing, I  think,  that  you  had  the  circulation  cut  out. 
You  telegraphed  to  have  the  circulation  cut  out  be- 
Fore  you  went   to   Salt   Lake.     Will  you   please   state 
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^Yhat  the  effect  of  cutting  that  circulation  out  was  up- 
on this  oil  supply? 

A.  Well,  my  object  in  having  the  circulation  cut 
out  was  that  in  this  test  I  would  be  dealing,  as  nearly 
as  possible,  with  a  pulp  that  had  no  other  material  in 
it  except  the  feed  that  came  from  the  classifiers.  But 
the  time  allowed  was  not  sufficient  to  allow  all  of  the 
oil  that  was  contained  in  these  tanks  to  work  out  of 
the  system. 

Q.  41.     In  the  Dorr  tanks,  you  refer  to? 

A.     Yes. 

Q.  42.  That  is,  some  of  the  old  material  kept  the 
oil   in  there? 

A.     Yes. 

Q.  43.  How  long  was  this  running  without  circu- 
lation before  you  started  this  test? 

A.  About  30  hours  I  believe  it  was.  I  believe  I 
mentioned  24  hours,  but  that  was  just  a  rough  figure. 
It  was  30  hours. 

O.  44.  Nov/,  how  much  oil  per  ton  of  ore  was 
there  in  the  feed  during  this  test,  before  you  added 
the  oil  which  you  did  add  for  the  purpose  of  the 
test? 

A.     1.04  pounds  per  ton. 

Q.  45.  That  amount  was  in  there  by  virtue  of 
the  residue  in  the  Dorr  tank? 

A.     Yes. 

Q.  46.  Would  that  1.04  pounds  per  ton  cause  the 
formation  of  a  froth  concentrate? 
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MR.  GARRISON:  Ihat  is  objected  to  as  specie 
ative. 

( Question   withdrawn. ) 

y.  47.  Did  you  ever  use  the  same  mixture  in  amount 
s  low  as  one  pound  per  ton? 

A.  The  lowest  we  used  was  in  a  test  that  I  testi- 
icd  to  earlier  in  the  case,  in  which  I  used  1.6  lbs. 
)i  original  oil,  and  I  think  there  were  four  and  a 
raction  pounds  there  already,  so  that  the  total  was 
).68  pounds,  if  I  remember  correctly,  and  the  results 
vere  negative. 

Q.'48.    By  negative  what  do  you  mean? 

A.     They  were  not  good  results. 

Q.  49.  Did  you  ever  run  without  oil  at  all — that 
s,  without  new  oil  added? 

A.     Yes. 

Q.  50.    What  was  the  result  then? 

A.  I  noticed  a  few  stray  bubbles  on  the  first  spitz, 
hat  was  all. 

Q.  51.  V\  hat  were  the  conditions  then  as  to  residue 
)f  oil  in  the  Dorr  tanks  as  compared  with  the  con- 
lition  when  you  conducted  this  test  with  323  odd 
30unds  of  oil? 

A.  I  believe  there  v/as  in  the  neighborhood  of 
tour  pounds  per  ton  of  oil. 

Q.  52.     And  that  gave  only  a  few  stray  bubbles? 

A.  Yes — Well,  I  did  not  run  that  test  with  that 
3il  an^.ount;  that  was  1.6  pounds  of  new  oil  added 
to  that,  and  I  did  .o^et  some  froth  on  that  test.     I  have 
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not  run  a  test  where  I  used  just  the  four  pounds  of 
ail  m  the  circulation  alone. 

O.  53.  You  have  not  made  a  test  just  with  the  oil 
tliat  was  left  there  from  the  circulation? 

A.  Well,  not  knowing  the  quantity  of  oil  I  haven't; 
I  have  run  the  machine,  but  I  don't  know  how  much 
oil  was  in  the  circulation. 

Q.  54.  Have  you  a  statement  containing  a  report 
of  the  operations  of  these  gentlemen  who  are  here  and 
who  worked  under  you  in  conducting  this  test? 

A.     Yes. 

Q.  55.  Will  you  produce  copies  of  it  or  have  I 
^ot  them? 

A.     You  have  them. 

MR.  SCOTT:  I  offer  this  statement  in  evidence, 
entitled  "Utah  Copper  Company,  Arthur  Plant,  Metal- 
lurgical Department,  Eight  Hour  Test  made  in  Re- 
txeatment  Plant,  etc." 

Table     marked     DEFENDANT'S     EXHIBIT 
No.  220. 

Q.  56.  What  was  done  with  the  products,  the  con- 
centrates and  tailings  before  the  assays  were  made; 
were  they  simply  assayed  as  they  came  from  the  ma- 
chine ordinarily? 

A.  All  samples  were  taken  in  duplicate,  one  sample 
was  taken  for  the  purpose  of  determining  the  amount 
of  oil  in  the  product,  and  the  other  sample  was  taken 
for  the  purpose  of  determining  the  amount  of  metal 
m   the   products,   and   the   samples   taken   for   the  oil 
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analysis  were  taken  by  means  of  a  cutter,  having  a 
:ne-half  incli  opening.  These  samples  were  taken  every 
15  minutes  throughout  the  test,  and  the  composite 
sample  was  allowed  to  accumulate  during  the  test.  The 
tuckets  containing  the  oil  sample  were  delivered  to 
:ur  laboratory  and  turned  over  to  Mr.  Clauson  who 
:rade  the  oil  analysis.  Like  samples  were  taken  for 
iietal  analysis,  only  the  samples,  after  being  collected, 
^^delivered  to  Mr.  Mieding,  who  has  charge  of  our 
>ami:Hng,  and  he  saw  that  the  samples  were  properly 
dried,  crushed,  rolled  and  delivered  to  Mr.  Martin,  our 
:hief  chemist,  at  the  assay  office,  who  personally  made 
the  analysvs. 

Q.  57.  Now,  at  the  bottom  of  this  sheet,  which  is 
exhibit  No.  220,  I  find  a  note  as  follows — 

MR.  WILLIAMS:  I  wanted  to  read  this  paper 
before  expressing  any  objection,  and  having  done  so,  I 
find  upon  it  evidence  that  the  operations  could  not 
by  any  possibility  be  a  reproduction  of  any  of  the 
patents  that  are  relied  upon  by  the  defendant.  The 
mixtures  are  fuel  oil,  Jones  oil,  American  creosote 
and  Yaryan  pine  oil.  Pine  oil  was  never  used  in  flota- 
tion  until  years  and  years  after  our  patent  was  granted ; 
none  of  these  other  oils  are  the  oils  mentioned.  Ihere 
is  an  alkaline  reagent  here,  6.37  lbs.  per  ton,  and  I 
don't  even  know  what  it  is,  but  judging  by  that  plan, 
it  is  Calura,  a  recent  invention  in  the  art.  The  docu- 
ment shows  upon  its  face  that  it  is  not  an  operation 
of  the  prior  art,  therefore  or  object  to  its  reception 
in  evidence  and  any  testimony  in  regard  to  it. 
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MR.  SCOTT:  In  the  prior  art  patents,  noticeal)ly 
the  Everson  patent,  she  mentioned  animal  and  vege- 
table oils  generally,  but  never  published  all  the  differ- 
ent kinds  of  oils  that  might  be  used;  it  was  impos- 
sible to  name  them  all;  Everson  named  various  re- 
agents to  be  added  to  the  pulp,  in  her  patent,  and 
furthermore  the  argument  advanced  by  Mr.  Williams 
has  no  bearing  upon  the  point  at  all.  The  process  of 
Everson  would  be  here  none  the  less,  or  any  of  these 
other  prior  art  inventions,  notwithstanding  that  other 
things  are  here  also.'  We  have  follov/ed  the  Everson 
directions  as  set  forth  in  the  patent.  She  advises 
the  use  of  a  long  list  of  different  reagents,  both 
acids  and  salts  of  every  conceivable  nature,  and  she 
names  some  of  the  salts  she  has  used.  She  does  not 
name  them  all;  she  names  probably  six  or  eight  or 
ten.  She  speaks  of  the  use  of  salts,  and  strangely 
enough,  it  is  found  in  modern  practice  that  the  use 
of  such  salts  is  beneficial.  She  speaks  there  of  the 
use  of  copper  sulphate,  which  has  been  used  since  by 
the  Butte  &  Superior. 

THE  COURT:  It  is  in  line  with  all  the  former 
testimony,  and  the  court  will  adhere  to  its  ruling. 
Perhaps  this  special  objection  was  not  made  hereto- 
fore, but  of  course  it  will  be  a  matter  for  argument 
later  on.  I  think  one  witness  testified  to  having  a  thou- 
sand different  oils  in  his  laboratory.  Many  of  the 
results  obtained  today  are  traceable,  according  to  tlie 
evidence,  to  new  mixtures  and  combinations  of  oil. 
Whether  that  is  part  of  the  prior  art  is  another  thing. 
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'J'he  question  whether  these  oils  are  differently  com- 
bined— and  thus  have  different  effects — I   think  they 
must,  or  they  would  not  take  so  much  trouble  to  mix 
ihem.     At  this  time  the  objection  will  be  overruled. 
Plaintiff  excepted. 

Q.  58.  I  note  at  the  bottom  of  your  report,  exhibit 
220,  the  following  note  is  made:  "On  account  of 
products  containing  so  much  oil,  they  were  dryed  with 
an  oil  solvent  before  the  metal  assays  were  made." 
Explain  why  that  was  done. 

A.  In  this  particular  test,  during  the  eight  hours 
about  lAlA  tons  of  oil  ^^used,  and  only  91.3  tons 
of  material  were  treated.  It  was  necessary  that  this 
oil  should  be  washed  out  from  the  product  in  order  to 
get  a  true  metal  assay  of  the  product,  and  it  was 
for  that  reason  that  I  washed  them. 

Q.  59.  Does  this  table  show  the  amount  of  oil 
in  the  concentrate? 

A.  Yes,  it  is  on  the  last  column  at  the  right  of 
the  sheet,  on  the  fifth  line  down  under  the  tabula- 
tion; 680.175  lbs. 

O.  60.  There  was  680  pounds  of  oil  on  the  con- 
centrates by  assay? 

A.     Yes. 

Q.  61.  And  is  your  pounds  by  weight  of  the  con- 
centrate increased  by  that  680  pounds  of  oil  on  them? 

A.  That  680  is  not  the  oil  contained  in  a  ton  of 
material  rejected  at  the  tailings,  but  it  is  the  number 
of  pounds  of  oil  that  would  be  carried  out  with  every 
ton  of  concentrate  produced. 
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Q.  62.     In  every  ton? 

A.     Yes. 

Q.  63.  Then  you  started  with  91  tons  of  heads 
— of  course  that  was  without  any  oil  at  all? 

A.  Yes,  that  had  one  pound  that  came  from  the 
Dorr  tank. 

O.  64.  And  would  your  results  have  cdicked  up 
if  you  had  figured  your  original  tonnage  as  91  tons, 
without  this  added  oil,  and  then  figured  your  con- 
centrates with  680  pounds  per  ton  of  oil  added  to  it? 

A.     I  don't  think  I  quite  understand  your  question. 

Q.  65.  Well,  your  operation  would  have  ended  with 
more  material  than  you  began  with  if  you  had  not 
taken  the  oil  out,  wouldn't  it? 

A.  It  would  have  ended  with  the  amount  of  oil 
— with  an  amount  of  material  equivalent  to  the  amount 
of  oil   that  I  added  to  the  machne. 

Q.  66.  Would  another  way  of  correcting  that  have 
been  to  have  added  the  weight  of  the  oil  to  the  heading? 

A.  That  would  have  been  one  way  of  correcting  it, 
yes. 

O.  67.  Instead  of  that,  you  washed  the  oil  out  of 
the    concentrate? 

A.  Yes.  I  also  washed  the  oil  out  of  the  tailings 
and   heading. 

Q.  68.  Now,  why  is  it  that  the  combined  amount  of 
oil  in  the  concentrate  and  tailing  does  not  equal  the 
amount  of  oil  that  you  added? 

A.  That  is  due  to  the  discrepancy  in  the  oil  anal- 
ysis.     On   account   of   the   concentrate   containing   so 
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iiuch  oil  I  found  it  a  difficult  matter  to  dry  off  all  of 
he  water  without  carrying  some  of  the  oil  with  it.  In 
his  particular  case  I  think  it  took  over  24  hours  to 
Iry  off  the  water  before  we  could  take  a  sample  to  de- 
ermine  the  oil  in  it. 

Q.  69.  What  kind  of  mixture  was  this  froth  after 
t  was  broken  down  and  was  being  dried? 

A.  This  concentrate  mixture  consisted,  after  it  wa^ 
lut  on  the  steam  bath  and  the  bubbles  broken  dow% 
•f  a  layer  of  oil  floating  on  top  of  the  water,  and 
s  the  steam  would  be  generated  underneath  the  oil, 
t  would  bubble  up  through,  and  I  am  of  the  opinion 
bat  when  this  steam  would  rush  through  it  would  me- 
hanically  carry  some  of  the  oil  with  it.  Also,  on  ac- 
ount  of  the  oil  standing  in  the  presence  of  the  air  sD 
)ng,  I  think  some  of  the  lighter  oils  volatilized. 

O.  70.  Then  the  amount  of  oil,  I  see  by  these  as- 
lys,  adds  up  less  than  the  amount  that  you  actually 
dded? 

A.     They  do. 

Q.  71.  And  therefore  the  figures  here  given  of  th£ 
mount  of  oil  on  the  concentrates  and  tailings  w^ould 
lat  be  less  or  more  than  the  amount  actually  pres- 
It? 

A.  What  do  you  mean,  actually  present;  the 
mount  added? 

Q.  72.     Yes. 

A.     It  would  be  less  than  the  amount  added. 

Q.  7Z.  What  would  be  (he  total  pounds  of  oil 
sed  per  ton,  based  upr.n  ibc  ani(;un*.  of  oil  in  tlit 
"0(1  net  ? 


3836       Minerals  Separation,  Limited,  ct  al.,  vs. 
.Thomas   A.  Janney. 

A.     A  little  over  217  lbs.  per  ton. 

Q.  74.     That  is  based  on  the  oil  assay  figures? 

A.  Yes;  based  on  the  amount  of  oil  in  the  concen- 
trates and  in  the  tailings,  and  the  amount  of  oil  was 
217  pounds. 

Q.  75.  As  against  the  fact  that  you  actually  did 
have  323.78  pounds? 

A.     Yes. 

O.  76.  How  much  of  that  oil  can  you  account  for 
by  the  oil  assays  of  the  concentrate  and  tailings,  as 
compared  to  the  amount  of  oil  added? 

A.     Approximately  68%. 

Q.  77.  Have  you  told  everything  that  you  personal- 
ly did  in  connection  with  those  tests — with  this  test 
so    f ar  ? 

A.  No,  I  have  not.  I  gave  instructions  as  to  how 
this  test  should  be  run,  that  is,  relative  to  what  should 
be  considered  concentrates,  how  much  oil  I  wanted 
used,  and  after  those  instructions  were  given  I  watched 
(b-Q  operators  in  charge,  to  check  the  tonnage  samples 
ajid  the  amount  of  oil  added,  and  I  would  go  there 
abont  every  half  hour  and  see  that  conditions  were 
the  same. 

CROSS  EXAMINATION 
BY  MR.  WILLIAMS: 

X-Q.  78.  How  much  of  that  oil  was  left  in  the  plant 
at  the  conclusion  of  the  operation? 

A.  We  started  the  test  at  5.45  p.  m.  April  29th, 
and  vve  considered  the  test  stopped  at  1.45  a.  m.  of 
April  30th,   and  we   discontinued  sampling,   I   believe 
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it  was  30  minutes  after  we  considered  the  test  ended. 
That  is,  I  had  made  determinations  on  that  plant,  and 
I  found  that  it  takes  about  30  minutes  for  the  feed  to 
travel  through  the  machine. 

X-0.  79.  I  was  wondering  how  much  of  that  oil 
was  left  sticking  to  the  spitzkasten  and  other  parts  of 
the  appliances.  You  have  lost  something  like  32%  of 
the  oil.  Don't  you  think  that  you  lost  some  of  it  by 
reason  of  the  fact  that  it  did  not  come  out  of  the 
plant? 

A.  I  did  not  look  into  the  machine  to  determine 
that.     It  would  be  quite  a  job  to  do  that. 

X-0.  80.  You  don't  know  but  what  you  left  the 
plant  in  a  pretty  dirty  condition  as  to  oil? 

A.  Well,  I  can't  say.  What  I  could  see  was  all 
right. 

X-Q.  81.  I  don't  find  in  your  statement  any  separate 
determinations  as  to  the  overflows  from  the  13  dif- 
ferent spitzkastens ;  did  you  make  them? 

A.  All  we  would  know  would  be  the  total  amount 
that  the  whole  13  spitzkasten  were  giving  forth;  is 
that  right? 

A.     Yes,  that  is  correct. 

X-0.  82.  Now,  you  ran  the  plant  for  30  hours  with- 
out circulation,  but  in  the  regular  operations  before  the 
experiment? 

A.     That  was  before  the  experiment  was   started. 

X-Q.  83.  You  cut  off  the  circulation  but  you  did  not 
stop  the  plant? 

A.     That  is  correct. 
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X-Q.  84.  What  sort  of  operations  did  you  carry 
on  in  the  plant  in  that  30  hour  period? 

A.  Well,  regular  operations,  using  approximately 
21  pounds  of  oil  per  ton. 

X-Q.   85.     Using  what  kind  of  oil? 

A.  The  sa^me  mixture  which  was  stated  in  the  ta- 
ble. 

X-Q.  86.  So  that  you  did  not.  stop  the  machine  at 
any  time;  you  did  not  stop  the  plant;  you  just  started 
to  put  in  this  extra  oil? 

A.     Yes,  the  extra  oil  was  started  then. 

X-Q.  87.  Now,  you  said  that  a  determination  was 
made  of  1.4  pounds  per  ton  of  oil  still  in  the  feed  be- 
fore the  point  of  oil  addition.  What  kind  of  oil  was 
that;  do  you  know? 

A.  We  do  not  make  a  determination  to  determine 
that.     I  don't  know  what  kind  of  oil  it  was. 

X-Q.  88.     Probably  it  was  dissolved  oil,  wasn't  it? 

A.     I  can't  say  as  to  that. 

X-Q.  89.     Won't  your  examination  show  that? 

A.  No,  our  oil  determination  does  not  differentiate 
between  the  kinds  of  oil  contained  in  the  feed. 

X-Q.  90.  Well,  your  creosote  had  phenol  in  it. 
Would  that  be  counted  as  an  oil  in  your  determina- 
tion ? 

A.  Well,  to  the  best  of  my  knowledge  I  think 
it  is. 

X-Q.  91.     It  is  in  the  oil  when  you  feed  it  in?    , 

A.     Yes,  sir. 

X-Q.  92.     It  goes  in  to  solution  and  then  as  I  un- 
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derstand  it  your  method  of  determination  catches  it 
although  it  is  in  solution?     That  is  right? 

A.     I  think  so,  in  small  quantities  like  that. 

X-0.  93.  So  that  that  determination  includes  what- 
ever of  phenol  there  was  in  that  creosote  that  was  fed 
to  the  plant? 

A.     I  think  so. 

X-0.  94.  Was  all  the  oil  fed  in  together  at  the 
point  marked  *'oil  added  here"  on  your  diagram? 

A.  Yes,  all  the  oils  were  mixed  together  and  were 
delivered  to  this  point  as  indicated  on  the  print  by 
means  of  a  little  centrifugal  pump. 

X-Q.  95.     Did  you  heat  the  oils  in  mixing  them? 

A.     Yes,  they  were  heated  when  they  were  mixed. 

X-Q.  96.  So  they  went  into  the  plant  in  a  heated 
condition  ? 

A.  Yes,  they  were  warm.  They  were  not — well, 
they  were  heated,  yes. 

X-Q.  97.  And  of  course  the  water  at  this  season  of 
the  year  is  very  cold,  isn't  it? 

A.  I  don't  know  what  the  temperature  of  the  wa- 
ter would  be. 

X-Q.  98.  You  v/ould  expect  it  to  be  quite  cold, 
wouldn't   you,   in  your   plant? 

A.  The  atmospheric  temperature  on  that  day  was 
I  believe  in  the  neighborhood  of  seventy  degrees  F. 

X-Q.  99.  You  don't  have  your  v.ater  at  atmospheric 
temperature,  do  you,  in  your  plant? 

A.  Can't  expect  to,  no.  That  is  the  only  way  I 
can  tell  you  what  the  temperature  of  the  water  was. 
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X-Q.  100.  You  didn't  take  the  temperature  of  the 
water? 

A.     No,  sir. 

X-Q.  101.  You  didn't  take  the  temperature  of  the 
oil  as  it  was  fed  in? 

A.  No,  sir,  the  oil  was  added  at  the  same  tem- 
perature as  it  is  always  added  during  our  operations, 
same  kind  of  oil,  heated  to  the  same  degree.  We  have 
a  vat  with  a  steam  coil  running  through  it  and  that 
steam  coil  is  allowed  to  be  on  all  the  time.  We  have 
to  heat  all  of  our  oils,  no  matter  what  kind  they  are. 
Even  our  creosote  oils  have  to  be  heated.  In  them 
there  are  certain  constitutents  that  otherwise  would 
precipitate  out. 

X-Q.  102.  You  did  not  give  us  the  actual  discrep- 
ancy in  your  figures  between  the  oil  that  you  put  in 
and  the  oil  that  you  got  out,  but  I  compute  it  as  9,388 
pounds.  That  is  a  tremendous  amount  of  oil,  isn't  it, 
to  lose  in  an  operation  of  a  few  hours. 

A.  Well,  not  considering  the  amount  of  oil  used, 
30  per  cent  I  believe  is  what  it  figures — 32  per  cent. 

X-Q.  103.  Don't  you  agree  with  me  that  you  will 
find  people  at  work  now  to  get  the  oil  out  of  that 
plant  ? 

A.  No,  our  operations  went  right  on  the  same;  we 
didn't  notice  any  difference  after  we  discontinued  this 
test. 

X-Q.  104.  Now,  how  about  the  oil  that  went  into 
this  dilution,  that  is  the  soluble  frothing  agent  that  was 
present  there?     Did  you  figure  carefully  all  of  that? 
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A.  I  am  not  a  chemist,  Mr.  WilHams,  and  I  am  not 
in  the  position  to  state. 

X-0.   105.     Well,  when  you  took  your  samples? 

A.     Oh,  yes,   absolutely. 

X-0.   106.     You  took  all  the  water  that  was  there? 

A.     Every  bit  of   that  w^as   taken. 

X-Q.  107.  Now,  Mr.  Janney,  when  you  were  on  the 
stand  before  you  promised  to  get  a  flow  sheet  of  the 
plant  and  I  take  it  that  this  flow  sheet  that  you  have 
put  in  is  a  complete  flow  sheet  of  the  vanner  concen- 
tration flotation  plant,   is  that  right? 

A.  Yes,  sir.  And  while  you  speak  of  it  there  was 
one  correction  I  wish  to  make  before  I  forget  about  it. 
You  a<^ked  me  while  T  w^as  on  the  stand  before  how 
we  determined  the  amount  of  oil  in  our  circulating 
feed  and  I  said  that  our  circulating  feed 
was  determined  by  tonnage  samples  and  a 
representative  sample  was  taken  to  the  laboratory 
and  an  analysis  made  of  it.  I  believe  that 
is  what  I  conveyed  to  you.  But  as  a  matter  of  fact, 
that  tonnage  sample  is  taken  at  the  point  I  have  indi- 
cated on  this  print  as  such,  and  that  sample  is  de- 
termined by  analyzing  the  feed  for  a  number  of  tests 
before  it  goes  into  the  emulsifier  and  the  amount  of 
oil  found  in  that  feed  is  credited  to  the  tonrtage  of  cir- 
culating feed.  We  do  that  for  the  reason  that  some 
of  our  oils  might  flow  ofl^  from  the  Doa>r  tank  and  not 
go  back  to  the  flotation  machines. 

X-0.  108.  Of  course  there  is  an  overflow  from  all 
of  these  Dorr  tanks  all  the  time  that  goes  to  waste? 
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A.  Yes,  sir,  that  is  the  reason  why  we  determine 
onr  oil  in  the  circulating  feed  at  a  point  after  it  is  dis- 
charged  from  the  Dotf)r  tank  and  before  entering  the 
flotation   machine. 

X-Q.  109.  And  it  would  be  a  very  reasonable  thing 
for  any.  loose  oil  to  rise  to  the  top  of  the  tank  and 
overflow,  wouldn't  it? 

A.  Yes,  sir,  but  I  have  noticed  it  on  several  oc- 
casions. As  a  matter  of  fact  in  my  inspection,  that  is 
one  of  the  things  I  noticed  very  closely,  to  see  if  any 
oil  was  going  off  the  tank,  and  I  don't  know  that  I  have 
ever  noticed  any  perceptible  amount  of  oil  going  over 
with  the  overflow.  But  in  case  there  was  any  going 
over  in  the  overflow,  we  don't  credit  that  to  our  cir- 
culating feed. 

X-Q.  110.  I  understood  you  had  a  table  in  which 
you  had  added  certain  things  that  I  asked  for.  Have 
you  got  such  a  table? 

A.     I  think  Mr.  Scott  has  that. 

MR.  SCOTT:  Maybe  it  would  simplify  matters  if 
I  would  substitute  this  exhibit  instead  of  having  the 
two  in.     It  is  just  the  same  but  with  the  added  column. 

MR.  WILLIAMS:  I  think  so  far  as  the  record  is 
concerned  if  it  appears  in  the  record  that  it  is  stipu- 
lated that  the  other  be  withdrawn  and  this  substituted 
in  its  place,  that  would  be  all  right. 

MR.  SCOTT:  Well,  then  let  the  record  show  that 
it  is  stipulated  that  exhibit  30  be  withdrawn  and  the 
paper  which  I  now  offer  be  admitted  in  its  place  and 
marked  Defendant's  exhibit  30,  subject  to  comparison 
by  opposing  counsel. 
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THE  WITNESS:  I  have  not  personally  checked 
these  figures.  There  may  be  typographical  errors  in 
it,  but  I  will  have  it  done  and  if  there  are  any  errors 
I  will  notify  you. 

The  sheet  in  question  was  marked   ''Substi- 
tute *^exhibit  30,  admitted". 

X-0.  111.  What  is  this  alkaline  reagent  which  ap- 
pears on  exhibit  220? 

A.  That  is  the  same  reagent  we  use  in  our  general 
operation.  I  believe  I  described  it  in  my  earlier  testi- 
mony. 

X-Q.    112.     Calura? 

A.     That  is  the  name  we  give  it. 

X-Q.  113.  That  originated  in  your  plant,  did  it  not? 

A.     It   did. 

X-Q.  114.     Do  you  know  who  invented  it? 

A.     Mr.  R.  B.  Martin. 

X-Q.  115.  And  it  was  invented,  we  will  say,  with- 
in the  last  five  years  some  time? 

A.     As  far  as  I  know  it  was. 

X-Q.  116.     It  doesn't  appear  in  Nature,  that  calura? 

A.     No,  we  make  it  right  at  the  plant. 

X-Q.  117.  Now,  you  haven't  any  of  the  baskets  or 
Callow  cells  shown  in  your  flow  sheet.  Do  you  use 
any  in  your  plant? 

A.  Not  in  this  plant  we  don't.  It  is  a  straight 
mechanical   machine. 

X-Q.  118.  And  no  pneumatic  attachment  in  any 
way  to  any  of  the  spitzkastens? 

A.     None  whatever. 
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X-Q.  119.  You  testified  about  another  plant,  didn't 
you? 

A.     Our   sHme   plant,   yes. 

X-Q.  120.    Have  you  given  me  a  flow  sheet  of  that? 

A.     I  think  Mr.  Scott  has  that. 

MR.  SCOTT:  I  will  offer  this  flow  sheet  produced 
by  the  witness,  the  same  being  entitled  flow  sheet  for 
slime  flotation  plant,  Utah  Copper  Company,  Arthur 
plant. 

Flow  sheet  admitted  in  evidence  and  marked 
DEFENDANT'S  EXHIBIT  221. 

MR.  SCOTT:  Suppose  you  describe  this  drawing 
briefly? 

A.     Do  you  want  me  to  go  into  detail? 

X-Q.   121.     Tell  us  what  it  shows? 

A.  It  is  self-explanatory.  That  feed  that  comes 
to  our  flotation  plant  is  the  slime  that  is  produced  in 
grinding  the  original  ore  and  consists  of  our  classifier 
overflow.  That  is  delivered  to  one  75  by  12  feet  Dorr 
thickener.  The  overflow  is  returned  to  circulating — 
that  is,  returned  back  to  our  reservoir  and  the  thick- 
ened feed  goes  to  the  flotation  plant,  consisting  of  six 
independent  flotation  units,  each  unit  being  composed 
of  two  emulsifiers  in  series,  followed  by  five  mechanical 
air  cells  in  series,  making  a  total  of  12  emulsifiers  in 
the  plant  and  30  mechanical  air  cells.  The  feed,  after 
coming  from  the  Dorr  tank  i'=;  divided  by  means  of  a 
distributor  pipe  to  each  of  these  six  independent  units. 
Oil   is  added  before   the  pulp  enters   the  units.     The 
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;ailings  from  the  last  cell  of  each  unit  is  discharged 
)r  rejected.  The  concentrate  made  in  these  three  cells 
s  pumped  to  an  equalizing  tank  or  a  small  tank  which 
:akes  up  the  pulsation  in  the  pulp,  and  this  product 
:s  distributed  to  five  independent  units  consisting  of 
:wo  mechanical  air  cells  in  series,  making  a  total  of  ten 
:ells  in  the  whole  plant.  That  is  the  cleaner  plant  as 
this  plant  is  called.  The  tailings  from  this  plant  is 
returned  to  the  75  by  12  foot  Dorr  thickener  and  the 
:oncentrate  goes  to  our  bins  and  to  Portland  filter. 

X-0.  122.     As  finished  concentrate? 

A.     Yes,  sir. 

X-0.  123.  Now,  in  your  drawing  of  the  upper  part 
3v  rougher  plant,  you  draw  the  emulsifiers  just  th£ 
same  as  you  draw  the  mechanical  air  cells  ? 

A.  This  is  just  a  diagrammatic  representation  of  the 
plant. 

X-Q.  124.  As  a  matter  of  fact  the  emulsifiers  have 
no  spitzkasten,  and  the  air  cells  have  spitzkastens.  That 
is   right? 

A.     Yes,   sir. 

X-0.  125.  Art  these  mechanical  cells  of  the  double 
spitzkasten  variety  or  the  single  spitzkasten  v^ariety? 

A.  This  is  a  mechanical  air,  as  we  call  it,  it  is  a 
double  spitzkasten  variety. 

X-Q.  126.  That  is  to  say,  each  one  of  these  cells 
consists  of  a  separate  agitation  chamber,  a  spitz- 
kasten at  one  side  and  another  spitzkasten  at  the  other 
side  and  then  on  each  of  these  spitzkastens  there  is 
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a:  sort  of  false  bottom,  with  a  canvas  bottom,  and 
cauipressed  air  is  forced  in,  is  that  right? 

A.     Yes,  practically. 

X-Q.  127.    And  that  runs  on  all  through  the  plant? 

A.     Yes,  sir. 

X-Q.   128.     Everything  there  is  mechanical  air? 

A.     Yes,   sir. 

X-Q.  129.  Now,  in  your  experiments  in  the  slime 
ffotation  plant  as  stated  in  your  table  exhibit  32,  you 
have  a  series  of  numbered  experiments  and  you  have 
not  identified  them  by  the  dates  and  durations  of  the 
experiments,  although  I  had  you  do  that  as  to  the  oth- 
ers.    Will  you  supply  that  information  now? 

A.     I  haVen't  the  data  right  here  at  present. 

X-Q.  130.    Please  obtain  the  data  and  let  me  have  it. 

A.     The  duration  is  given  on  there. 

X-Q.  131.  The  duration  is  given  but  not  the  suc- 
cession? 

A.     That  is  the  time  of  the  test? 

X-Q.  132.  The  data  as  to  the  shifts,  if  you  have 
tijat,  because  they  are  nearly  all  one  shift  and  some 
erf  them  half  shift  operations? 

A.     I  will  do  that. 

X-Q.  133.  And  then  there  was  a  little  doubt  in  your 
mind  as  to  what  shift  some  one  of  the  experiments  in 
tlje  vanner  concentrate  plant  occurred  in.  If  you  can 
supply  that  also,  please  do  so? 

A.     Yes,  sir. 
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RE-DIRECT  EXAMINATION 
BY  MR.  SCOTT: 

R-Q.  134.  How  much  oil  per  ton  was  found  on  the 
tailings  as  shown  by  this  exhibit  220,  your  report? 

A.     20.73  pounds  per  ton  of  tailings  rejected. 

R-Q.  135.  Did  you  observe  the  appearance  of  the 
float  formed  during  this  run  with  323.78  pounds  of 
oil? 

A.     I  did. 

R-Q.  136.  Will  you  describe  it  and  compare  it  with 
fhe  float  upon  other  occasions? 

A.  The  froth  produced  was  composed  of  a  mass  of 
air  bubbles,  minerals,  some  slime  and  oil.  Had  every 
appearance  of  a  froth  produced  in  our  plant  with  the 
exception  that  it  was  considerably  more  oily.  The  oil 
was  very  apparent. 

RE-CROSS  EXAMINATION 
BY  MR.  WILLIAMS: 

RX-Q.  137.  What  you  said  applies  to  the  bulk  of 
the  concentrates  as  a  whole? 

A.  No,  it  was  that  way  throughout  the  whole 
plant. 

RX-Q.  138.  It  looked  all  alike  in  every  one  of  the 
13  spitzkastens? 

A.     No,  there  was  more  on  the  upper  cells. 

RX-Q.  130:  The  first  cell  overflowed  a  tremendous 
amount  of  oil,  didn't  it? 
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A.     The  first  five*  cells  seemed  to  be  about  the  sam 
RX-O.   140.     Overflowing  great  amounts  of  oil? 
A.     Yes,  sir. 

RX-Q.   141.     And  then  as  you  went  down  the  lir 
the  oil  condition  diminished? 
A.     Yes,  sir. 

RE  RE-DIRECT  EXAMINATION 
BY  MR.  SCOTT: 

R-Q.  142.  Was  that  oil  that  was  overflowing  se] 
arating  from  the  rest  of  the  pulp,  or  forming  a  pa: 
of  the  froth? 

A.     No,   it  was  all  air  bubbles. 

(WITNESS  EXCUSED.) 

MR.  SCOTT:  Mr.  Sutherland  will  be  the  next  wi 
ness. 

MR.  GARRISON:  If  your  honor  will  take  the  cu 
tomarv  recess  I  think  we  can  save  a  lot  of  time.  \\ 
are  not  going  to  require  these  people  to  produce  all  ( 
these  assays.  We  usually  take  a  recess  about  th 
time  and  it  will  be  a  very  useful  one  now. 

(Whereupon  a  short  recess  was  taken.) 

MR.  GARRISON:  We  will  admit  without  the  n( 
cessity  of  proof  that  the  statements  appearing  on  o 
hibit  220  correctly  represents  the  result  of  the  assay 
weighing  and  so  forth,  which  they  purport  to  repn 
sent.     Is  that  satisfactory,  Mr.   Scott? 

MR.   SCOTT:       I  think  so. 


Butte  &  Superior  Mining  Company.  3849 

David  Douglas  Punchon. 

)AVID  DOUGLAS  PUNCHON,  Called  as  a  witness 
in  behalf  of  the  defendant,  being  first  duly  sworn, 
testified  as  follows : 

DIRECT  EXAMINATION 
;Y  MR.  SCOTT: 

Q.   1.     State  your   full  name,  •■ 

A.     David  Douglas  Punchon. 

Q.  2.     What  is  your  occupation? 

A.  Flotation  foreman,  Arthur  plant,  Garfield, 
Itah. 

Q.  3.  It  is  your  duty  I  presume  to  superintend  4li£. 
le  operations  of  the  flotation  machines  of  your  com- 
any? 

A.     Yes,  sir. 

Q.  4.  Do  you  operate  both  the  machines  which 
■eat  the  slimes  and  also  the  ones  which  treat  the  con- 
mtrates  and  if  not,  which  one? 

A.     I  operate  both  of  them,  sir. 

Q.  5.     Plave  you  ever  operated — 

A.  That  is,  in  saying  ''operate"  I  superintend  all 
le  operators,  that  is  during  my  shift,  I  don't  operate 
lem  personally  but  I  see  that  they  are  operated. 

Q.  6.  Have  you  ever  operated  these  machines  with 
1  oil  composed  of  a  mixture  of  39  per  cent  fuel  oil, 
3  per  cent  Jones  oil,  10  per  cent  American  creosote 
0.  2,  and  one  per  cent  Yaryan  pine  oil? 

A.     I  have,  yes,  sir. 

Q.  7.     In  the  regular  operation  of  the  plant? 
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A.     Yes,  sir. 

Q.  8.  And  when  so  operating  the  plant  and  wi 
that  oil  have  you  ever  turned  the  oil  supply  complel 
ly  off? 

A.  What  machine  do  you  refer  to,  the  retreatii 
plant  ? 

Q.  9.     Yes,  sir. 

A.     Yes,  sir. 

Q.  10.  I  mean  the  one  that  retreats  the  conce 
trates. 

A.     Yes,   sir. 

Q.  11.  You  have  turned  off  from  the  one  that  r 
treats  the  concentrates? 

A.     Yes,  sir. 

Q.    12.     And  what  happens? 

MR.  GARRISON:  This  goes  in  under  our  gener 
objection  without  the  necessity  of  repeating  it. 

THE  COURT:     Yes.     What  is  the  object  of  thi: 

MR.   SCOTT:     It  is  to  connect  up  with  that  l.( 
pounds  of  oil  which  was  left  in  during  this  test  and 
show  what  effect  it  would  have. 

THE  COURT:  This  is  all  subject  to  the  gener 
objection.     Of  course  it  is  a  standing  objection. 

MR.  SCOTT:  What  was  the  effect  \\hen  yc 
turned  it  off? 

A.  It  would  hold  the  cell  in  suspension — hold  tl 
mineral  bound  in  the  cell  in  suspension. 

Q.  13.    And  just  explain  what  you  mean  by  that, 
don't  understand  it? 

A.     That  is  it  will  hold  the  froth  up. 

Q.  14.     Hold  it  up,  you  mean  just  suspend  it? 
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A.     Suspend  it,  yes,  sir. 

Q.   15.     Or  stop  it  or  what? 

A.  Just  suspend  it  there.  It  will  lose  its  actfon 
after  a  very  short  time.  It  won't  displace  for  a  niD- 
ment  but  what  it  will  lose  its  time  there. 

Q.  16.  After  a  minute  has  passed,  following  the 
complete  shutting  off  of  the  oil  supply,  state  whether 
there  will  be  froth  or  won't  be  froth  in  the  spitzkaTsteri? 

A.  It  will  gradually  die  away  entirely  in  the 
spitzkasten,  and  cease  to  have  any* selective  actiDH 
whatever. 

Q.  17.     And  how  long  before  it  dies  away? 

A.  Well,  sir,  I  wouldn't  give  it  accurately,  practi- 
cally— the  effect  will  take  perhaps  from  a  minute  _to 
five  minutes  you  won't  have  no  froth  there. 

MR.  SCOTT:     That  is  all. 

CROSS  EXAMINATION 
BY  MR.  WILLIAMS: 

X-Q.   18.     When  did  you  test  this? 

A.  We  have  tried  this  several  times  in  using  o.ur 
judgment  on  the  oils.  • 

X-Q.  19.  And  what  was  thai  under  conditions 
where  the  circulating  load  was  going  around? 

A,     Yes,  sir. 

X-Q.  20.  That  was  done  under  your  present  opera- 
tions, using  something  over  twenty  pounds  of  oil  JtD 
the  ton  of  ore? 

A.     Yes,  sir. 

MR.  WILLIAMS:     That  is  all. 

(WITNESS  EXCUSED.) 
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REX  SUTHERLAND,  Called  as  a  witness  in  behalf 
of  the  defendant,  being  first  duly  sworn,  testified 
as  follows: 

DIRECT  EXAMINATION 
BY  MR.  SCOTT: 

Q.  1.     Please  state  your  full  name? 

A.     Rex  Sutherland. 

Q.  2.     What  is  your  position? 

A.     Flotation  foreman. 

Q.  3.     Flotation  foreman? 

A.     General  flotation  foreman. 

Q.  4.     Over  all  three  shifts? 

A.     Yes,  sir. 

Q.  5.    Where? 

A.     Arthur  plant. 

Q.  6.  Mr.  Sutherland,  Mr.  Punchon  that  just  tes- 
tified is  foreman  of  one  shift,  isn't  he? 

A.     Yes,   sir. 

Q.  7.    And  you  are  the  foreman  of  the  entire  three 
shifts? 
-  A.     Yes,  sir. 

Q.  8.  In  operating  the  Arthur  flotation  plant,  have 
you  ever  cut  oflf  the  oil  supply  v/hen  using  a  mixture 
composed  of  59  per  cent  fuel  oil,  30  per  cent  Jones  oil, 
10  per  cent  American  creosote  No.  2,  and  one  per  cent 
Yaryan  pine  oil? 

A.     Yes,  sir. 

Q.  9.  And  what  happened  when  you  shut  the  oil 
supply  completely  off? 
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A.  Why,  your  froth,  you  will  have  your  froth  just 
the  same  for  possibly,  I  should  say  thirty  seconds  be- 
fore you  can  notice  it,  in  just  the  ordinary  course  of 
operations.  Sometimes  the  elevator  will  stop  and  you 
won't  have  any  oil  going  in  there.  Well,  the  operator 
will  stand  and  watch  that  and  he  will  immediately  no- 
tice his  froth  die,  v/on't  have  any  agitation  in  the 
back  and  within — if  he  lets  that  go,  within  say  three 
minutes  there  won't  be  any  froth  in  the  first  cell 
at  all. 

Q.  10.    The  first,  that  is  the  head  cell? 

A.     Yes. 

Q.   11.     And  how  about  it  down  through  the  line? 

A.  Well,  it  takes  longer  to  work  down  through 
there,  goes  right  on  down  through  the  line. 

O.  12.  How  long  before  that  condition  spreads 
through   the   machine  ? 

A.  Well,  I  should  say  it  would  take  ten  minutes 
to  go  all  through  the  machine  before  the  froth  would 
entirely  disappear. 

O.  13.  Well,  do  these  statements  that  you  are 
making  apply  to  the  slime  flotation  treatment  or  to 
the  machines  that  are  treating  the  concentrates? 

A.    The  machines  that  are  treating  the  concentrates. 

Q.  14.     The  vanner  concentrates? 
V.     Yes,   sir. 
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CROSS   EXAMINATION, 
BY  MR.  WILLIAMS: 

X-Q.  15.  How  recently  have  you  made  that  sor 
of  a  test? 

A.  Well,  we  made  them  as  they  occur,  severa 
times,  just  in  the  ordinary  course  of  operations. 

X-Q.  16.  And  during  that  period  in  which  yoi 
have  been  using  more  than  twenty  pounds  of  oil  tc 
the  ton  of  ore? 

A.     Yes,  sir. 

X-Q.  17.  You  spoke  of  it  as  a  result  of  the  elevator 
breaking  down.  I  don't  quite  understand  it.  Jusi 
explain  it. 

A.  Well,  something  vvould  break  in  the  elevator, 
something  like   that. 

X-Q.  18.  What  does  the  elevator  do,  the  one  that 
breaks   under   those  conditions? 

A.     Well,  that  sends  the  oil  into  the  machine. 

X-Q.  19.     Sends  the  ore? 

A.     The  oil. 

X-Q.  20.     Oh,  you  have  an  elevator  for  oil? 

A.     Yes,  sir. 

X-Q.  21.    And  you  were  talking  of  the  oil  elevator? 

A.     Yes,   sir. 

X-Q.  22.  And  everything  else  in  the  plant  will 
be  running,  middlings  returning  and  so  on,  they  wilf 
all  be  running  the  same,  and  when  you  stop  the  oil 
supply  what  you  speak  of  happens,  is  that  right? 

A.     Yes,   sir. 
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RE-DIRECT  EXAMINATION, 
BY  MR.  SCOTT: 

R-Q.  23.  Were  middlings  being  returned?  Did 
you  have  a  circulating  feed  at  that  time,  the  time  the 
oil  was^ completely  off  that  you  testified  about? 

A.     Yes,   sir,   during  the   regular  course  of  opera- 
tions,  we  have  the  middlings   returned. 
WITNESS  EXCUSED. 

DR.   SAA^LUEL  P.   SADTLER,   recalled,   testified  as 
follows  : 

DIRECT  EXAMINATION, 
BY  MR.  SCOTT: 

Q.  593.  Dr.  Sadtler,  you  have  heard,  have  you, 
the  description  of  these  operations  at  the  Arthur  plant 
that  Mr.  Janney  testified  about  with  323.78  pounds  of 
oil  per  ton  of  ore? 

A.     I  heard  Mr.  Janney's  testimony. 

Q.  594.  Will  you  compare  that  operation  with  the 
disclosure  in  each  of  the  following:  The  Everson 
patent,  the  California  Journal  of  Technology,  the 
Kirby  patent  and  Froment,  as  to  the  following:  I 
would  like  a  comparison  made  as  to  the  powdering 
of  the  ore,  its  admixture  with  water,  the  addition 
of  oil   and   agitation? 

A.  The  first  in  order  of  these  disclosures  of  course 
is  the  Everson  patent.     In  the  Everson  patent  we  have 
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covered  first  of  all  on  page  1  of  the  Everson  pateni 
as  part  of  the  Everson  invention:  "A  fat  or  an  oil 
either  animal,  mineral  or  vecetable."  That  is  broac 
enough  to  cover  any  admixture  of  oils  or  fatty  oils 
essential  oils  or  any  constituent  or  derivative  frorr 
paraffin,  or  any  mineral  oil,  irrespective  of  the  ques- 
tion as  to  whetheryi  it  may  be  totall}^  insoluble.  W( 
have  then  the  presence  of  a.cid,  either  mineral,  oi 
vegetable  acid  used.  Now,  passing  to  the  process  in- 
dicated in  the  Everson  patent,  we  have  the  second  anc 
third  steps,  as  I  termed  them  before,  the  first  stej 
being  that  operation  vvdierein  the  acid  and  the  oil  were 
mixed  and  allowed  to  stand  together  for  a  time  before 
adding  that  mixture  to  the  oil.  I  leave  that  to  one  side 
and  turn  to  the  second  step  of  the  Everson  pateni 
in  the  use  of  petroleum  or  a  liquid  constituent  thereof 
like  paraffin  oil,  and  then  the  third  illustration  oi 
the  Everson  patent.  It  is  stated  clearly:  "It  is  alsc 
not  essential  to  my  invention  that  the  acid  or  sail 
employed  with  a  vegetable  oil  be  added  to  the  oi 
before  the  incorporation  of  the  oil  with  the  ore,  as  it  is 
entirely  practicable,  at  least  in  most,  and  possibly  ir 
all,  cases,  to  first  mix  such  oil  with  the  ore  and  there- 
after add  the  acid,  as  set  forth  in  the  use  of  petrol- 
eum." That  makes  the  method  which  was  describee: 
more  fully  in  connection  v/ith  the  use  of  pctroleuit 
available  and  extended  to  the  use  of  any  of  these  types 
of  vegetable  or  animal  oils,  but  at  all  events  to  vege- 
table oils,   and   that  of   course   includes   the   fixed  oil 
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Everson  contemplates  the  operation  as  described  more 
fully  under  petroleum  as  applying-  there  also. 

Now,  we  have  in  the  Everson  patent  the  pulveriza- 
tion of  the  ore,  finely  powdered,  "the  reduction  of  the 
quartz  or  other  rock  containing  the  mineral  to  a  pow- 
der," reducing-  the  mineral  to  a  comminuted  state  as 
described  on  the  first  page,  and  then  we  have  in 
this  second  or  third  process  the  mixing  of  the  finely 
pcv/dered  or  comminuted  ore  with  the  oil.  Everson 
gives  an  example  in  which  17  per  cent  was  used.  That 
is  an  example  and  is  not  binding,  but  well  known, 
as   I  indicated. 

Then  we  have  next  in  the  practice  the  concentration, 
after  thorough  agitation  of  the  mass.  That  is  the 
agitation  step,  which  is  applied  in  a  small  way  or 
applied  in  a  large  way,  and  vv^as  the  agitation  step 
of  the  Utah  practice.  And  the  detachment  of  the 
sand,  Vv'hich  means  the  separation  of  the  gangue,  and 
next:  "'Will  in  this  case  be  preferably  removed  by 
means  of  a  constant  overflow  of  water  from  a  wash-»» 
ing-out  vessel,  by  which  overflow  the  concentrate  will 
be  floated  off." 

That  represents  the  steps  of  the  process,  what 
takes  place  on  the  spitzkasten,  and  represents  the  pass- 
ing off  of  the  froth  or  of  the  mineralized  ore  froth. 
The  amount  which  was  used,  as  I  understood  Mr. 
Janne}'  to  say,  was  323.  and  a  fraction  pounds  per 
ton.  That  is  very  close  to  16  per  cent,  16  per  cent 
of  oil  or  oil  mixture  practically  was  used  in  that  case. 
That  is  ver}^  close  to  the  17  per  cent  of  Everson  and 
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practically  is  in  the  same  class  of  operation  with  the 
amount  of  oil. 

Passing  next  to  the  Kirby  patent,  we  have  in  the 
Kirby  patent,  coming  as  late  as — his  application  of 
December  14,  1903 — we  have  in  the  Kirby  patent  the 
finely  pulverized  ore  or  mineralised  matter,  enough 
water  to  make  with  the  same  a  floating  pulp  and  then 
either  kerosene  or  "a  solution  of  bitumin  in  a  thin 
distillable  hydrocarbon  liquid,  as  kerosene"  and  these 
mixed  so  thoroughly,  agitated  together  so  thoroughly 
''as  to  finally  subdivide  said  solution  into  small  globu- 
les* into  contact  with  substantially  all  of  the  pulverized 
mmeral  particles  which  will,  by  preference,  adhere 
to  them."  And,  following  that:  "In  allowing  the 
hydrocarbon-coated  particles  to  float  to  the  surface  of 
the  mass."  Now,  that  first  step  of  the  Kirby  process 
is  the  exact  counterpart  in  principle,  as  I  will  point 
out  in  a  minute  in  some  details,  with  the  large  scale 
|D/eGooac  which  was  carried  out  and  described  by 
Mr.  Janney.  In  the  first  place,  in  this  Kirby  process 
we  have  an  efficient  agitator — agitation  shown  and 
with  rapid  agitation,  "Violent  agitation"  in  fact  the 
claims  say,  in  the  first  or  mixing  vessel.  That  is 
the  type  of  the  mixing  mechanism  which  was  used 
in  the  experiment  described  by  Mr.  Janney.  At  the 
time  of  this  Kirby  application  there  were  mechanisms, 
a^^  testified  before.  There  were  other  forms  of  effic- 
ient mixing  apparatus  known,  distinctly  two  in  num- 
ber, the  Johnson  mixer  and  the  Gabbett  cone  mixer. 
So  that  there  was  available  a  mixing  apparatus   ex- 
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actly  of  the  same  mechanical  type  as  that  which  was 
used  in  the  large  scale  operation  at  the  present  time. 
All  of  the  principles  necessary  to  produce  the  froth 
were  here  indicated  as  the  illustration  of  efficient  agi- 
tation. 

Turning  to  the  Froment.  In  the  Froment  descrip- 
tion and  the  Froment  machine  we  have  also  a  form 
of  agitation  which  is  quite  efficient.  That  is  the 
revolving  oval,  the  oval  forms  of  rotating  blades  which 
rotate  in  opposite  directions  and  thereby  create  strong 
or  really  thorough  agitation  and  entrain  air  and  pro- 
duce a  froth  in  the  presence  of  the  proper  amount  of 
oil  with  the  floating  pulp  and  the  presence  of  mineral 
sulphide  particles;  this  froth  is  stabilized  so  that  we 
have  the  production  of  an  efficient  froth  as  a  step 
shown  in  that  Froment  description  and  the  Froment 
patent  in  the  first  of  these  vessels  of  the  Froment 
patent,  called  the  mixer  in  the  Froment  description, 
all  of  the  principles  are  the  same  there,  their  produc- 
tion of  a  froth  as  in  the  practice  in  the  large  scale. 
The  froth  in  the  case  of  the  Froment  description  is 
carried  off  into  a  second  vessel  and  there  is  supple- 
mented by  that  acid  treatment  using  some  calcite,  but 
that  is  cited  as  a  secondary  step  and  does  not  bear 
upon  the  main  feature  of  the  mechanism,  and  the 
application  of  the  principles  necessary  to  produce  a 
froth. 

In  the  case  of  the  California  Journal  of  Technology, 
we  have  no  machinery.  We  have  only  the  showing 
of  an  efficient  froth,  of  getting  the   foam  effect,   as 
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it  is  called;  but  in  the  getting  of  this  foam  effect  v 
have  the  principle  there  of  the  flowing  ore  pulp  ar 
the  small  amount  of  oil,  and  that  was  smaller  than  w; 
referred  to  in  this  other  case,  the  17  per  cent  ( 
Everson,  25  per  cent  to  75  per  cent  of  Kirby  and  tl 
16  and  a  fraction  per  cent  as  ■  practiced  in  the  Utc 
experiment.  And  then  the  violent  agitation,  and  wii 
these  elements  which  are  the  same  in  all  of  these  cas 
we  get  the  mineralized  froth  of  the  California  Journ 
of  Technology  vv^hen  we  used  a  modern — when  we  us( 
a  form  of  mechanical  agitator  which  was  howeve 
abundantly  known  at  the  time  of  the  California  publ 
cation,  that  is,  the  Gabbett  cone  mixer,  which  w? 
patented  in  1889  already,  which  we  used  then  in  tl 
experiment  that  still  stands  there  for  illustration  ( 
the  California  Journal  of  Technology  proceedings,  v 
got  a  fine  froth,  mineralized  froth. 

So  that  in  all  four  of  these  publications  stated,  a 
belonging,  to  the  prior  art,  we  have  a  clear  statement  c 
all  the  principles  involved  in  the  raising  of  a  frot 
as  practiced  by  Mr.  Janney  using  323  pounds  of  o 
mixture  to  the  ton  of  ore,  approximately  16  per  cen 

CROSS   EXAMINATION, 
BY  MR.  WILLIAMS: 

X-Q.  595.  Do  3^ou  regard  this  operation  by  Mi 
Janney  as  the  carrying  out  of  what  you  have  discovere 
to  be  the  three  methods — to  be  the  third  method  of  th 
Everson  patent? 

A.     It  would  come  under  that  clause   rather  tba: 
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under  the  second  because  his  mixture  was  largely — 
well,  it  would  be  a  mixture  of  oils,  oil — all  of  them 
:overed  clearly  by  Everson  in  her  statement — covered 
:learly  by  Everson  in  her  patent.  That  is  as  I  un- 
derstand her:  He  had  some  fuel  oil,  had  some  piriE 
3il  and  that  goes  into  the  two  classes  of  paraffin 
product  and  vegetable  oil.  But  as  the  process  described 
in  Everson  is  equally  applicable  so  stated  by  Ever- 
son, I  see  no  reason  why  we  should  not  use  a  mixture. 

WITNESS  EXCUSED. 


BEN    H.    DOSENBACH,    recalled,  testified  as  fol- 
lows : 

DIRECT  EXAMINATION, 

BY  MR.   SCOTT: 

Q.  1.  In  the  Butte  &  Superior  flotation  plant  is 
there  any  difference  in  the  level  in  the  pulp  in  the 
roughers  and  cleaners?  Any  difference  in  the  point 
at  which  the  froth  is  taken  off? 

A.     Yes,   there   is   a   difference. 

Q.  2.     And  what  is  the  difference? 

A.  The  level  of  the  pulp  in  the  rougher  cells  is 
carried  much  higher  in  the  spitzkastens  than  it  Is 
in  the  cleaner.  That  is  the  lower  portion  of  the  froth 
is  much  higher  in  the  spitzkasten  in  the  cleaner  than 
it  is  in  the  rougher  cells. 

Q.  3.     And  what  is  the  reason  of  that? 
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A,  The  object  being  to  take  off  the  frotli  to  th 
dcaners  only  without  any  of  the  pulp,  and  the  ol^jec 
in  the  rougher  cells  being  to  take  off  as  much  as  pos 
sible  but  not  so  high  a  grade,  in  order  to  make  th 
recovery. 

Q.  4.  I  would  like  to  have  you  look  at  the  Calii 
)-  ornia  Journal  of  Technology  a  minute  and  tell  me  wha 

•  you  understand  by  some  of  the  terms.  Now,  unde 
that  tabulation  of  experiments  which  occurred  afte 
the  heading  "test — molybdenite  ore"  we  find  the  firs 
paragraph  relating  to  tests  1,  2  and  3,  then  the  nex 
paragraph  relating  to  test  4,  5  and  6,  and  the  state 

-  ment  is  made :  "This  method  gives  the  highest  grad 
^af  concentrate  of  any  of  the  direct  treatment  here  oul 
lined."  The  word,  "direct"  I  wish  to  call  your  at 
tention  to  that.  Then,  in  the  following  paragraph 
''^But  these  concentrates  were  not  marketable.  In  prac 
dee  they  would  have  to  be  reconcentrated"  and  th 
word  "reconcentrated"  and  then  one  of  the  column 
m  the  table  above  is  headed  "number  of  treatments. 
Now,  I  would  like  to  know  your  understanding  as 

•  metallurgist  of  the  significance  of  that  term  "numbe 
of  treatments"  at  the  head  of  that  column,  and  o 
the  word  "reconcentrated"  and  the  word  "direct"? 

MR,  WILLIAMS:  I  object  to  the  testimony  o 
tliis  witness  in  explanation  of  the  column  headed  "nuni 
ber  of  treatments"  because  he  has  not  qualified,  eithe 
by  a  study  of  the  document  as  a  whole  or  by  knowl 

•  edge  of  the  meaning  of  terms  in  the  days  of  this  in 
vention  so  as  to  enable  him  to  testifv  as  to  what  thi; 
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iicans.  So  far  as  tlie  jueaning  of  the  word  "re- 
loncentrate"  and  1  think  something  else  is  concerned, 
\  see  no  particular  objection  to  that,  but  it  seems 
o  me  the  witness  has  not  qualified  to  express  an  opin- 
on  on  this  matter. 

MR.  SCOTT:     Maybe  I  can  qualify  him. 

0.  5.  Have  you  studied  this  article  in  the  Calif- 
irnia  Journal  of  Technology? 

A.     I   have. 

Q.  6.  Have  you  performed  operations  that  you  con- 
idered  to  be  in  conformity  with  the  directions  con- 
ained  in  that  article? 

A.     I  have. 

Q.  7.  I  think  you  qualified  before  as  to  your  scien- 
ific  education  and  experience,  did  you  not? 

A.     I  did. 

MR.  SCOTT:  I  submit,  your  honor,  that  with  the 
[ualification  of  this  witness  he  is  in  a  position  to  im- 
lart  information  to  the  court  and  ourselves  as  to  the 
neaning  of  technical  terms. 

THE  COURT:  Well,  is  there  any  difference  be- 
ween  the  way  these  terms  were  used  in  that  day  and 
his? 

MR.  SCOTT:     I  know  of  no  difference. 

MR.  WILLIAMS:  I  don't  believe  the  witness  does, 
rhat  is  the  difficulty. 

MR.  SCOTT:  Well,  the  test  is  as  to  his  under- 
tanding  of  these  words. 

MR.  WILLIAMS:  His  knowledge  commenced  in 
906. 
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MR.  SCOTT:  Well,  the  article  was  written  in 
1903. 

THE  COURT:  Well,  the  presumption  runs  forward 
a  little  I  consider  so  now  it  may  run  backwards  a* 
little.  I  will  allow  him  to  answer.  The  objection  will 
be  overruled. 

A.  Experiments  Nos.  4,  5  and  6  as  stated  in  this 
article  show  the  results  obtained  by  treating  separate 
samples  with  small  quantities  of  oil  and  in  a  small 
solution,  agitated  violently  to  produce  the  foam  effect. 
Now,  this  article  says  this  method  gives  the  highest 
grade  concentrate  of  any  of  the  direct  treatment  here 
outlined.**'  I  would  say  that  means  that  it  is  a  com- 
parison of  the  results  obtained  between  the  three  experi 
ments  when  a  small  quantity  of  oil  was  used.  Then 
further  along  in  the  experiment  No.  6,  10  c.c.  of  oil 
was  used  for  100  gms.  of  ore.  It  states  the  recovery 
as  being  75  per  cent  and  the  concentrate  32.4  molyb- 
denum sulphide.  It  also  states  that  the  concentrates 
were  not  marketable;  in  practice  they  would  have  to 
be  reconcentrated.  That  means  that  the  concentrate 
produced  by  the  initial  treatments  were  not  of  suffic- 
ient value  to  be  marketable  and  would  have  to  be 
retreated  again  in  order  to  obtain  a  proper  grade 
Consequently  the  description  of  a  retreatment  of  the 
concentrates  follows  in  the  next  paragraph. 

Q.  7y2.  Well,  with  this — would  this  reconcentra- 
tion  referred  to  here  correspond  to  what  you  call  "clean- 
ing"? 


p.  B864,  L.  16,  insert  "  large  quantity  of   oil  was  used  and 
the  three  experiments  when  a  "  after  "  a  " 
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A.  Yes,  it  would  correspond  to  what  we  call  clean- 
ing. 

Q.  8.  Now  you  did  not  tell  us  your  understanding 
of  the  head  of  that  column,  "Number  of  Treat- 
ments." 

A.  I  was  just  going  to.  In  the  fifth  column,  under 
the  head  "Molybeja^te,"  setting  forth  the  various  steps 
in  the  experiment  that  were  performed,  the  heading 
of  the  fifth  cokmin  is  abbreviated  but  I  take  it  to  mean 
number  of  treatments.  I  should  say  that  the  number 
of  treatments  in  this  column  means  the  number  of 
times  the  process  was  carried  out  and  the  number  of 
times  the  concentrate  was  removed,  which  corresponds 
directly  to  the  operations  in  flotation,  wherein  a  num- 
ber of  (^lls  are  used  to  constitute  a  flotation  unit. 

Q.  9.  Do  you  remember,  or  did  you  make  a  record 
of  the  speed  of  the  revolutions  of  this  Fryer  Hill 
machine  in  which  you  made  a  demonstration  in  court 
the  other  day? 

A.     I  think  I  stated  the  speed. 

Q.  10.  Do  you  remember  it  now;  I  don't  remember 
whether  you  stated  it  or  not. 

A.  From  fourteen  to  fifteen  hundred  I  think  it 
was ;  I  am  not  positive  without  looking  over  the  record 
for  that  day. 

Q.  11.  In  the  Butte  &  Superior  plant  I  think  the 
witnesses  have  stated  that  sulphuric  acid  is  used.  Will 
you  state  where  that  is  added  to  the  pulp? 

A.  In  practically  all  of  the  operations  the  acid 
is  usually  added  to  the  feed  before  it  enters  the  flo- 
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tation  plant;  that  is,  there  is  a  time  which  elapses  be- 
tween the  time  the  acid  is  added  to  the  feed  going 
to  the  flotation  plant  and  when  the  feed  enters  the 
flotation  plant. 

Q.  12.  How  much  time  do  you  suppose;  a  matter 
of  minutes  or  hours? 

A.  Well,  it  might  be  minutes  and  it  might  be 
hours,  all  depending  on  the  circuit.  I  should  say  it 
would  be  possibly  fifteen  or  twenty  minutes. 

CROSS   EXAMINATION, 
BY  MR.  WILLIAMS: 

X-Q.  13.  In  the  California  Journal  of  Technology 
as  I  understand  it,  the  operations  were  carried  on,  as 
far  as  molybdenite  ore  was  concerned,  in  percolating 
tubes,   weren't  they? 

A.     They  were. 

X-Q.  14.  Do  you  understand  what  the  number  of 
treatment  means  as  applied  to  those  experiments,  that 
were  clearly  Elmore  experiments,  Nos.   1,  2  and  3? 

A.  I  would  take  them  to  be  the  same  as  the  other 
experiments  following,  4,  5  and  6. 

X-Q.  15.  They  also  were  carried  on  in  the  Elmore 
process  in  these  percolating  tubes.  Tell  me  what  the 
procedure  was. 

A.  The  oil  may  have  been  taken  off;  I  don't  know 
the  method. 

X-Q.    16.      Start  at  the  beginning. 

A.  Beginning  on  page  35  of  this  article  it  gives 
the  conditions  of  the  various  experiments  that  follow, 
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nd  it  gives  the  laboratory  method  for  conducting 
lie  tests.  There  are  two  different  ways  of  mixing, 
/hich  is  stated  on  page  36.  One  is  by  agitation,  thor- 
ugh  agitation,  and  the  other  is  by  very  gentle  agita- 
ion,  the  oil  being  kept  in  a  single  lake  and  broken 
p  as  little  as  possible  consistent  with  a  thorough 
ontact  of  the  pulp  and  oil,  which  describes  the  Fl- 
lore  procedure,  and  the  following  describes  the  agita- 
ion  and  formation  of  a  froth  procedure  which  states 
lat — It  states  that  each  method  has  its  advantagc:s 
nd  disadvantages.  Now  it  says,  directly  following 
lat:  'The  mineral  laden  oil  was  then  skimmed  off 
nth  an  aluminum  ladle."  And  it  goes  on  to  state 
^hy  aluminum  was  used  and  the  comparison  between 
luminum  and  glass,  and  I  take  that  to  be  an  accurate 
escription  of  how  the  mineral  laden  oil  was  removed, 
t  says  it  was  skimmed  off  with  an  aluminum  ladle^ 
nd  down  below  in  this  table  that  I  was  referring  to, 
:  says  ''Number  of  Treatments."  So  consequently  T 
^ould  take  it  that  it  was  treated  again. 

X-Q.  17.  As  you  read  it  there  it  says  "The  mineral 
iden  oil  is  then  heated  and  treated  in  the  centrifugal 
eparator  as  above  described."     Does  it  not? 

A.  That  is  a  correct  reading  of  one  of  the  para- 
japhs  of  this   page,   yes. 

X-Q.  18.  And  that  immediately  follows  a  repetition 
f  that  description  of  the  methods  of  agitation,  one 
y  inverting  the  tube,  two  by  rotating  the  tube,  three 
y  violently  shaking  the  tube;  and  then  the  statement 
liat   the   charge   having   been   thoroughly   mixed,    the 
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tailings  were  allowed  to  settle,  the  solution  is  added 
through  the  oil  on  top  of  the  tube,  the  concentrate 
being  floated  off  as  shown  in  Figure  26.  That  is 
right,  isn't  it? 

A.  No,  that  paragraph  describes  three  methods 
of  mixing  by  agitation,  because  there  is  one  which 
fs  inverting  the  tube  several  times,  and  another  by  rotat- 
ing the  tube  and  another  by  violently  shaking,  which 
IB  differentiated  some  from  the  first  two. 

X-O.  19.  But  that  paragraph  describes  just  three 
methods  of  mixing? 

A.     Yes. 

X-Q  20.  Then  it  proceeds  to  tell  you  what  is  done 
after  the  mixing,  doesn't  it? 

A.     Yes. 

X-Q.  21.  And  we  find  the  mineral  laden  oil  is 
heated  and  treated  in  a  centrifugal  separator.  Isn't 
it  reasonable  to  assume  that  the  men  who  described 
lliese  experiments  told  you  what  they  did,  and  that 
when  they  say  they  do  something,  that  they  did  do  it, 
tlierefore,  that  they  did  it  by  those  three  methods? 

A.     No,  I  could  not  interpret  it  that  way. 

X-O.  22.  Now,  let  us  return  to  the  table  itself. 
The  first,  No.  1,  we  have  2400  grams  of  oil  and  2000 
grtens  of  ore;  that  is  the  largest  ^Jomunt  of  oil  of  all 
of  the  experiments  isn't  it? 

A.     Yes. 

X-Q.  23.  Now,  we  find  there  were  four  treatments; 
now  you  know  that  in  the  Elmore  process  that  is  just 
what  they  do,  and  that  is  what  these  men  say  they 
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did;  they  take  the  concentrate,  float  it  off,  and  treat 
it  in  a  centrifugal  separator,  and  separate  the  oil,  and 
then  they  put  the  oil  back  again  and  see  what  more 
they  can  do  with  it;  isn't  that  right? 

A.     In  the  Elmore,  yes. 

X-Q.  24.  And  they  have  succeeded  by  that  means 
in  getting  four  different  treatments;  that  is  a  reas- 
onable interpretation  of  what  it  means,  isn't  it? 

A.     Yes. 

X-Q.  25.  The  next  column  we  have  2000  grams 
of  oil  and  2000  grams  of  ore;  that  is  a  little  less  oil, 
and  they  only  got  three  treatments.  That  would  be 
treatments  of  the  kind  that  they  have  spoken  of  here, 
would  they  not? 

A.     They  would. 

X-Q.  26.     The  kind  I  have  mentioned? 

A.     Yes. 

X-Q.  27.  The  last  one  of  the  Elmore,  we  have 
a  thousand  grams  of  ore  and  1200  grams  of  oil,  and 
there  there  are  three  treatments.  That  would  be  the 
same  kind  of  retreatments  I  have  described  here,  would 
they  not? 

A.     They  would. 

X-Q.  28.  And  now  we  go  down  to  experiment 
No.  4,  where  there  was  2.4%  of  oil,  and  there  was 
only  one  treatment.  That  would  indicate,  would  it 
not,  that  they  were  not  able  to  get  enough  oil  out 
of  it  to  start  over  again? 

A.  No,  I  don't  say  that  that  would  indicate  that 
they  could  not  get  enough  oil  out  of  it,  because  the 
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next  one  follows   with  two  treatments,   and  the  next 
one  with   three. 

X-Q.  29.  And  that  second  one  had  twice  as  much 
oil — more  than  twice  as   much? 

A.     Yes,  it  had. 

X-Q.  30.  And  the  next  one  had  almost  three 
times  as  much  oil,  or  a  little  more  than  three  times 
as  much  oil,  8.9%,  and  there  you  get  three  treat- 
ments; now,  isn't  it  reasonable  to  assume  that  since 
the  number  of  treatments  correspond  with  the  amount 
of  oil,  that  the  students  did  the  same  thing  with  their 
smaller  quantities  of  oil  that  they  did  with  their  larger 
quantities  of  oil?  • 

A.  I  can  not  conceive  how  they  could  get  the  oil 
out  of  the  concentrate  on  that  experiment  No.  4, 
wherein  2.1%  of  oil  was  used,  and  I  agree  with  you 
that  if  there  was  not  enough  oil  when  they  were 
using  2.1%  to  get  it  out,  then  they  did  not  make 
any  more  treatments  because  the  oil  was  not  percep- 
tible,  possibly. 

X-Q.  31.  Your  theory  as  I  understand  it  was, 
that  they  shook  the  ore  and  oil  in  a  percolating  tube 
and  took  off  the  concentrate,  and  then  they  shook 
it  again  in  the  percolating  tube  and  took  off  the  con- 
centrate, and  then  they  shook  it  again;  is  that  your 
theory  ? 

A.  That  is  not  specifically  stated,  that  they  did 
that;  it  might  have  been  according  to  your  theory  of 
adding-  more  oil,  and  it  might  have  been  that  they 
shake  it  over  and  over  again.     It  can  be  taken  both 
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wa3'S  in  this.  And  even  if  it  was  with  more  oil,  it 
shows  the  betterment  of  the  recovery. 

X-0.  32.  A  reasonable  interpretation  of  that  would 
be  that  in  the  5.3%  experiment  where  they  had  two 
treatments,  that  they  agitated  the  tube,  formed  the 
froth,  and  then  added  the  same  kind  of  oil  and  agi- 
tated again  and  took  off  that  froth;  that  would  be  the 
two   treatments   on   your   theory? 

A.  That  is  one  way  according  to  my  theory;  the 
other  way  is  that  they  agitated  once  and  took  off 
the  froth,  and  agitated  again  and  took  off  the  froth; 
that  is  one  way  that  they  might  have  carried  out  the 
operation,  and  the  other  way  that  they  might  have  car- 
ried out  the  operation. 

X-0.  ?>?>.  As  a  matter  of  fact  you  are  not  certain 
what  those  students  meant  when  they  were  writing  this 
description  of  their  laboratory  operations  with  nothing 
before  them  except  the  Elmore  process  to  guide  them; 
that  is  true,  isn't  it? 

A.  Well,  they  had  the  Everson ;  they  stated  back  here 
that  they  had  the  Everson  to  guide  them  in  a  way. 

X-0.  34.  You  notice  that  they  do  not  speak  of  the 
Everson  as  a  frothing  process,  don't  you? 

A.  They  speak  of  the  Everson  as  bringing  forth  the 
use  of  acid,  and  give  her  credit  for  the  use  of  acid  in 
the  processes  of  separation.  Then  they  themselves,  I 
think,  must  be  given  a  great  deal  of  credit  for  froth  flo- 
tation, because  they  m.ention  the  word  froth,  and  the}- 
mention  agitation,  and  float,  and  I  can  not  see  any 
other  way  but  what  they  themselves  must  be  given  a 
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great  deal  of  credit  for  the  production  of  a  mineral 
froth. 

X-Q.  35.  I  am  not  discrediting  the  ingenuity  of  the 
students,  but  I  am  trying  to  make  out  whether  you  can 
be  sure  as  to  what  they  meant  when  they  said  the  num- 
ber of  treatments,  1;  number  oOreatments,  2;  number 

'f 

of  treatments,  3,  in  this  printed  document.  You  are  not 
sure  whether  in  their  treatments  they  added  oil  or 
whether  they  omitted  to  add  oil,  are  you  ? 

A.  I  am  not  sure  about  that;  as  I  stated  before,  it 
can  be  taken  both  ways.  If  there  was  sufficient  oil 
present  that  they  coukl  obtain  from  the  concentrate  to 
put  back  again  into  the  next  agitation  procedure,  then 
that  operation  could  be  carried  on  that  way.  If  that 
was  not  possible,  they  did  not  do  it  that  way. 

X-Q.  36.  But  you  can  not  be  certain  as.to  what  my 
interpretation  of  it  is. 

X-Q.  37.    And  you  don't  know  which  one  they  did  ? 

A.    Which  one  of  them,  that  may  be  correct. 

X-Q.  38.  Now,  you  were  to  let  me  have  a  flow  sheet 
of  the  Bufe  &  Superior  mill  as  it  was  operated  in  the 
presence  of  the  plaintiff's  representatives. 

A.  I  have  prepared  a  flow  sheet  for  you,  Mr.  Wil- 
liams, according  to  that. 

X-Q.  39.  Suppose  you  describe  it  as  briefly  and 
clearly  as  you  can. 

A.  The  flow  sheet  as  represented  upon  this  tracing, 
is  very  similar  to  the  one  previously  described  by  me  in 
court,  with  the  exceptions  that  there  are  several 
changes,  which  I  will  note.     On  Sunday,  April  29th, 
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there  were  seven  pyramid  roughing  cells  in  operation, 
which  are  numbers  1,  2,  3,  4,  5,  6  and  7.  The  number 
8  pyramid  machine  was  in  operation  as  a  cleaner  unit, 
and  was  used  to  clean  the  concentrate  from  No.  1  clean- 
er, which  is  this  cleaner  that  I  am  now  referring  to. 
Now,  the  four  middling  cells  on  one  side  of  the  pyramid 
machine,  or  on  one  side  of  the  agitating  cells  were 
blocked  off,  so  that  none  of  the  froth  was  taken  off  in 
those  spitzkasten.  That  is  what  occurred  for  all  of  the 
pyramids  with  the  exception  of  No.  5.  No.  5  was  open 
on  both  sides ;  it  shows  here  to  be  closed,  but  I  have  just 
made  several  crosses  here  and  notation,  denoting  that 
these  four  cells  were  open  in  this  pyramid  machine. 

X-Q.  40.  When  you  say  blocked  off,  you  mean  the 
entrance  to  them  was  closed  so  that  no  liquid  could  get 
into  them? 

A.  The  duct  from  the  agitating  cells  to  the  spitz- 
kasten was  closed,  so  that  there  was  no  circulation  or 
no  pulp  flowing  through  these  four  spitzkasten.  That 
was  the  condition  of  the  pyramids,  as  I  have  said,  with 
the  exception  of  No.  5  pyramid.  Now,  the  flow  through 
the  plant  was  substantially  as  described  before,  with 
the  exception  that  of  the  middling  cells,  which  constitute 
four  of  the  later  pyramids — 

X-Q.  41.    The  last  four? 

A.  The  last  four  of  the  pyramid  cells — it  was  only 
taken  off  on  one  side.  This  cleaner,  which  we  will  call 
No.  1  cleaner,  was  the  first  cleaner,  and  to  it  was 
brought  the  rougher  concentrate  produced  by  the  first 
three  cells  of  the  pyramid  machine.     The  concentrate 
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from  No.  1  cleaner  was  pumped  up  to  No.  2  cleaner, 
producing  on  the  first  three  cells  a  second  cleaner  con- 
centrate, which  was'  elevated  to  No.  3  cleaner,  which 
produced  a  final  concentrate.  The  last  four  cells  on  one 
side  of  the  second  cleaner  produced  a  lower  grade  con- 
centrate, which  went  to  the  No.  1  cleaner,  and  again 
through  the  circuit  up  to  No.  2  cleaner.  The  tailing 
from  No.  1  cleaner  went  back  as  a  middling.  The  tail- 
ing from  No.  2  cleaner  went  out  to  waste  as  a  discarded 
product.  The  tailing  from  No.  3  cleaner  went  back  to 
No.  2. 

X-Q.  42.  Now,  these  cells,  4,  5,  6  and  7  of  the  No.  2 
cleaner,  were  they  provided  with  the  pneumatic  attach- 
ment that  characterizes  what  is  known  as  the  Janney 
mechanical  pneumatic  machine?  ^ 

A.    They  were. 


X-Q.  43.  That  is  true  of  course;  ^K^  a^e  the  pyra- 
mid machines. 

A.  In  all  of  the  pyramid  machines  the  last  four  are 
provided  with  the  pneumatic  equipment. 

X-Q.  44.  Now,  in  the  operation  of  No.  2  cleaner  the 
pulp  flowed  successively  to  it  from  spitzkasten  to  spitz- 
kasten  in  the  usual  way? 

A.     It  did. 

X-Q.  45.  And  of  course  in  your  pyramid  machines, 
they  flow  down  by  gravity? 

A.    They  do. 

X-Q.  46.    From  spitzkasten  to  spitskasten? 

A.    Yes. 

X-Q.  47.    Now,  in  the  No.  1  cleaner,  did  the  material 


p.  3874,   L.    5,   insert    "The   No.    3   cleaner   produced 
finished  concentrate  "  after  "  concentrate." 
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treated  flow  from  spitzkasten  to  spitzkasten  in  series? 

A.  There  is  practically  only  one  spitzkasten  for  that 
cleaner. 

X-Q.  48.  That  is  to  say  the  partitions  between  the 
spitzkasten  do  not  extend  down  very  far,  do  they  ? 

A.    They  do  not. 

X-Q.  49.  How  far  do  they  extend  down  below  the 
top? 

A.     About  ten  or  twelve  inches. 

X-Q.  50.  Then  below  that  on  both  sides  it  is  all  one 
large  spitzkasten,  is  that  right? 

A.    Yes. 

X-Q.  51.  Then  N^o.  2  agitator  for  N^o.  1  cleaner, 
where  does  it  draw  its  supply  of  material  to  be  agitated  ? 

A.    From  the  spitzkasten. 

X-Q.  5S7  And  that  is  true  all  along  the  line  there  ? 

A.    It  is. 

X-Q.  53.    How  about  No.  3  cleaner? 

A.    That  is  the  same  as  No.  1  cleaner. 

X-Q.  54.  Then  in  the  No.  3  cleaner  the  spitzkasten 
are  entirely  separate  in  each  cell — the  spitzkasten  for 
each  cell  is  sepaai^ed  from  the  spitzkasten  for  the  other 
cells? 

A.    No,  it  is  just  like  No.  1. 

X-Q.  55.  That  is  to  say,  it  is  all  one  general  spitz- 
kasten ? 

A.    Yes. 

X-Q.  56.  Now,  was  that  arrangement  an  arrange- 
ment made  on  that  day,  or  how  long  had  it  continued? 

A.    That  had  been  made  for — that  had  been  running 
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that  way  for — well,  the  last  time  I  was  up  to  the  plant 
was  several  days  before  then,  and  it  was  running  then, 
but  I  did  not  give  it  any  general  inspection  because  I 
was  busy  down  here ;  but  we  have  run  this  many  times 
like  that  before,  and  it  has  been  arranged  several 
months  ago  to  use  this  No.  8  pyramid  as  a  cleaner, 
There  was  no  special  arrangement  made  for  any  pari 
of  the  operation  on  Sunday. 

X-Q.  57.  In  your  No.  2  cleaner,  and  I  think  in  all 
your  pyramid  machines,  I  observed  a  substantial  differ- 
ence in  the  top  of  the  spitzkasten  between  the  cells  Nos. 
1,  2  and  3  and  Nos.  4,  5,  6  and  7.  Suppose  you  describe 
that  difference. 

A.  Well,  that  is  due  to  the  fact  that  the  spitzkasten 
of  cells  No.  1,  2  and  3  are  deeper  than  the  spitzkasten 
for  4,  5,  6  and  7,  and  the  construction  was  placed  that 
way. 

X-Q.  58.    You  have  not  described  it. 

A.  The  first  three  eels  are  mechanically  agitated 
only.  The  last  four  cells  are  mechanical  and  air,  con- 
sequently it  is  not  necessary  to  have  as  deep  a  spitzkas- 
ten for  mechanical  and  air  as  it  is  for  straight  mechani- 
cal. 

X-Q.  59.  I  notice  that  your  flow  was  restricted  as  it 
came  out  of  cells  4,  5,  6  and  7;  that  the  sides  of  the  top 
of  the  spitzkasten  approach  together  so  that  the  over- 
flow was  quite  restricted;  that  is  the  construction,  is  it 
not? 

A.     It  is. 

X-Q.  60.    Whereas  in  1,  2  and  3,  they  are  of  the  full 
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/idth  throughout  and  the  overflow  lip  was  the  full 
/idth  of  the  spitzkasten? 

A.    That  is  correct? 

X-Q.  61.  Then  in  cells  1,  2  and  3  you  have  a  me- 
hanical  arrangement  somewhat  resembling  a  paddle  for 
lUshing  the  concentrate  over  the  lip? 

A.    That  is  correct. 

X-0.  62.  And  in  cells  4,  5,  6  and  7  it  rushed  off  the 
estricted  lips  without  any  assistance? 

A.     That  is  right. 

X-Q.  63.  Now,  you  used  your  mechanical  arrange- 
nent  for  pushing  the  concentrate  over  the  lips  in  Nos. 

and  No.  3  cleaner,  do  you  not? 

A.     That  is  correct.  .< 

X-Q.  64.  Can  you  tell  me  why  ibalis  that  the  spitz- 
:asten  for  all  the  pyramids  except  No.  5  were  put  oul 
>f  action? 

A.  That  was  done  to  relieve  the  elevators,  and  to 
educe  the  middling  that  was  returned  back  for  circula- 
ion  and  retreatment.  It  reduced  the  load  approxi- 
nately  one-half. 

X-Q.  65.  Now,  as  this  plant  was  operated  on  Sun- 
lay  in  our  presence,  what  was  the  place  of  the  oil  feed 
)f  the  plant;  is  that  shown? 

A.  It  is  shown  substantially  the  same  as  on  rny 
Drevious  flow  sheet. 

X-Q.  66.     Marked  "oil  feed"? 

A.     Marked  "oil  feed." 

X-Q.  67.  And  that — at  that  oil  feed  the  oil  was  fe<l 
in  hot,  was  it  not? 
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.,   A.     Well,  I  should  say  warm;  warm  enough  to  kee] 
ft  plenty  liquid. 

X-Q.  68.  You  have  a  steam  heating  arrangement  ii 
your  oil  mixer,  have  you  not? 
..   A.     It  is  absolutely  necessary,  yes,  sir. 

X-Q.  69.  Have  you  any  figures  as  to  the  tempera 
ture  at  which  the  oil  goes  into  the  plant? 

A.    I  have  not,  off-hand,  no. 

X-Q.  70.  And  the  water  as  it  flows  through  th( 
plant  is  quite  cold,  is  it  not,  and  you  do  not  heat  that  a' 
all? 

A.    We  take  the  chill  off  of  it  at  times. 

X-Q.  71.  You  were  not  on  Sunday  last  taking  th( 
chilloff  of  it? 

A.  I  don't  remember  what  the  temperature  was  Sun- 
day; it  might  have  been  about  14  or  16  or  18  degrees 
We  don't  make  any  particular  effort  to  heat  it  or  nol 
^eat  it,  only  on  cold  nights  we  can  not  allow  the  cold 
water  to  run  through. 
.   X-Q.  72.    You  don't  want  it  to  freeze? 

A.    No,  I  should  say  not. 

X-Q.   73.     Therefore  you  guard  against   freezing: 
•     A.     Yes. 

X-Q.  74.  Have  you  got  with  you  the  mill  reports  of 
operations  of  the  plant  on  Saturday  the  28th,  Sunday 
the  29th  and  Monday  the  30th  of  April? 

A.    No,  I  haven't  brought  those  with  me. 

X-Q.  75.  Will  you  bring  those  reports — I  believe  I 
asked  you  to  bring  some  other  reports,  did  I  not? 

A.    Yes. 
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X-Q.  76.    Have  you  them  with  you? 

A.  Yes.  I  might  say  that  these  reports  of  the  oper- 
tion  on  Sunday  are  being  prepared  and  I  think  will  be 
inishcd  some  time  tonight;  and  possibly  the  men  who 
re  preparing  them  now  will  have  them  finished  in  time 
0  submit  them  tomorrow. 

X-Q.  77.  Could  yoii  include  the  day  before  and  the 
ay  after? 

A.    I  will  do  so  if  you  desire. 

MR.  SCOTT:  I  offer  the  flow  sheet  in  evidence 
iroduced  by  the  witness,  as  representing  the  operations 
n  Sunday,  April  29th,  1917. 

Flow  sheet  admitted   in  evidence  marked  DE- 
FENDANT'S EXHIBIT  No.  222. 

X-Q.  78.  What  are  these  records  which  you  have 
rought  and  are  now  exhibiting;  when  do  they  com- 
lence  ? 

A.  They  commence  prior  to  September  30th,  1913, 
nd  as  I  understand  it  you  wished  some  one  day,  No- 
ember  1st,  1913,  or  October  1st? 

X-Q.  79.  Well,  let  us  take  September  30th,  1913. 
live  me  the  ore  milled,  what  is  that  figure? 

A.  The  ore  milled  on  September  30th,  1913,  was 
,308  tons. 

X-Q.  80.  And  that  was  the  total  amount  of  ore 
lilled  in  the  plant,  was  it? 

A.  That  was  the  total  amount  of  ore  milled  in  the 
ntire  mill. 

X-Q.  81.  So  that  a  part  of  that  ore  went  through  the 
vater  concentration,  and  some  concentrate  was  taken 
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off,  and  the  balance  of  it  went  to  your  flotation  plant, 
is  that  right? 

A.     Exactly  so. 

X-Q.  82.  Now,  give  me  the  amount  and  grade  of 
concentrates  in  the  wet  concentration  plant  for  that  day. 

A.  It  is  impossible  to  give  it  to  you  for  that  day,  be- 
cause I  have  no  record  of  it.  I  have  a  record  of  the  as- 
says, but  as  to  the  amount,  I  can  not  differentiate  from 
Vv^hat  is  produced  in  the  flotation,  only  an  estimate;  but 
the  average  zinc  concentrate  I  can  give  you. 

X-Q.  83.  What  is  the  zinc  produced  in,  tons;  is  that 
the  total  of  the  plant? 

A.    Yes. 

X-Q.  84.    How  much  is  it? 

A.     505  tons. 

X-Q.  85.   And  the  lead  concentrate  produced? 

A.     Six  tons. 

X-Q.  86.    General  heads,  moisture  percentage? 

A.    2.0%. 

X-Q.  87.     General  head,  lead? 

A.    1.27c. 

X-Q.  88.    General  head,  zinc? 

A.    21.9%. 

X-Q.  89.    General  tails,  lead? 

A.     .187o. 

X-Q.  90.     General  tails,  zinc? 

A.    4.1 7o. 

X-Q.  91.    Zinc  concentrate,  lead? 

A.    1.97o. 

X-Q.  92.    Zinc  concentrate,  zinc? 
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A.    50.3%. 

X-Q.  93:    Lead  concentrate,  lead  ? 
A.     48.4%. 

X-Q.  94.     Lead  concentrate,  zinc^ 
A.    172%. 

X-Q.  95.    Indicated  recovery? 
A.    88.59%. 

X-Q.  96.    Apparent  extraction,  zinc? 
A.    ^S.SO%. 

X-Q.  97.  The  item  of  estimated  recovery  is  not  filled 
in  under  the  day;  is  that  right? 

A.  That  is  right;  it  is  not  filled  in  for  the  particular 
f^ay,  as  we  keep  the  apparent  estimated  recovery  up  to 
^late,  for  the  whole  month,  to  date,  from  day  to  day 

X-Q.  98.  Give  me  the  figures  of  the  flotation  output 
in  shifts.  ' 

A  The  flotation  concentrate  assay  by  shifts  was  for 
the  first  shift,  49.5%  .inc;  for  the  second  shift  48  3 
zinc;  for  the  third  shift,  50.8%  zinc. 

X-Q.  99.  And  isn't  there  a  separate  figure  for  the 
water  concentrate? 

A.    Yes. 

X-Q-  100.    Read  that. 

A^   Tl,e  .inc  produced  in  the  water  concentration  end 

of  the  nnll  for  the  first  shift  assayed  52.3%  zinc;  for 

the  second  shift,  51.8>^'zinc;  for  the  third  shift,  50  6% 
Zinc.  *  ^^.yj /o 

X-Q.  101.     Is  the  total  of  the  concentrates  given? 
A-  _  No,  only  as  a  total,  the  combined  flotation  and 
'Tiiil  zmc? 
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X-Q.  102.    What  is  that? 

A.    505  tons. 

X-Q.  103.  Now  the  amount  of  oil  used,  read  that  by 
shifts. 

A.  I  haven't  got  it  by  shifts,  but  the  oil  used  on 
that  day  was — I  don't  know  whether  that  figure  is 
right  or  not;  it  says  13.79  pounds  of  oil  per  ton. 

X-Q.  104.  BY  THE  COURT:  Was  that  after  De- 
vember  26th? 

A.  No,  this  was  September  30th,  1913.  It  says  on 
that  report  that  there  was  18,044  pounds  of  oil  used 
that  day. 

X-Q.  105.  Let's  see  how  man}^  were  used  the  next 
day. 

A.  Well,  the  day  previous,  I  see  the  report  says  there 
was  1,742  pounds  used. 

X-Q.  106.   And  the  percentage  of  that  was  what? 

A.     1.676  lbs.  per  ton, 

X-Q.  107.     Take  the  day  ahead,  September  28th. 

A.  The  amount  of  oil  used  on  the  28th  was  1,800 
lbs.,  or  1.751  lbs.  per  ton. 

X-Q.  108.  Aren't  you  inclined  to  believe  that  there  is 
a  mistake  in  the  return  for  September  30th,  1913? 

A.  Well,  I  have  not  looked  at  this  thing  for  a  long 
while,  and  I  just  got  these  reports  out. 

X-Q.  109.  I  vv^ill  ask  you  to  check  it  up  over  night, 
if  you  will. 

A.    Very  well. 

MR.  SCOTT:  If  the  court  please,  T  would  like  to 
have  the  record  show  that  we  invite  plaintiff's  rcpre- 
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sentatives  to  witness  a  repetition  of  the  test  with  3Z3 
lbs.  of  oil,  that  Mr.  Jari^ey  testified  to,  and  we  will  he 
willing-  to  do  it  on  Sunday  next  or  any  other  Sunday  or 
any  other  time  that  will  be  suitable  and  agreeable. 

MR.  GARRISON:    At  your  plant  here? 

MR.  SCOTT:    At  Salt  Lake  City,  or  at  Garfield. 

MR.  GARRISON:     Oh,  no,  that  is  unreasonable. 

THE  COURT:  The  record  may  show  it;  I  don't 
know  how  much  weight  we  will  attach  to  that  kind  of 
an  offer.    It  might  be  in  Alaska  next  time. 

MR.  KREMER:  If  your  honor  please,  I  have  got 
here  the  answer  to  the  plaintiff's  bill  as  amended,  and 
I  have  also  an  answer  to  the  supplemental  bill  of  com- 
plaint. Under  the  rule,  notice  was  given  by  counsel 
that  the  portion  of  the  amendment  as  embodied  in  the 
application  to  file  the  supplemental  and  amended  bill, 
was  noticed  to  become  a  part  of  the  original  bill,  and 
under  the  rule,  giving  page  and  line;  therefore  it  auto^ 
matically  became  incorporated  in  the  bill  as  amended 
For  that  reason  we  have  prepared  a  separate  answer  tD 
the  original  bill  as  amended.  That  left  the  supplemental 
bill,  having  expunged  from  it  paragraph  8,  that  having 
becom.e  a  part  of  the  original  bill,  and  we  now  file  an 
answer  to  that.  In  this  connection  I  will  state  to  the 
court  that  we  expect  to  close  our  case  tomorrow,  and  I 
have  endeavored  to  have  these  answered  prepared — I 
asked  your  honor  if  we  had  all  day  tomorrow,  but  I 
thought  it  better  to  have  them  prepared  so  that  counsel 
would  have  them  before  we  close  our  case.  They  have 
very  kindly  consented  that  if  there  is  any  mistake  in  the 
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transcribing  from  the  original  pleadings  heretofore 
filed,  that  we  may  have  permission  to  make  corrections 
of  those  things. 

MR.  WILLIAMS:     Yes. 

AIR.  KREMER:  I  thought  it  would  be  better  to 
give  them  an  opportunity  to  examine  them  over  night, 
before  we  close  our  case. 

Whereupon  further  hearing  was  adjourned 
until  Saturday  morning.  May  5th,  1917,  10 
o'clock  a.  m. 

Saturday,  May  5,  1917,  10  a.  m. 

MR.  DOSENBACH 
CROSS-EXAMINATION  RESUMED 
BY  MR.  WILLIAMS: 

X-Q.  110.  At  the  close  of  the  session  yesterday  you 
observed  that  the  record  for  September,  1913,  seemed 
to  contain  an  unusual  amount  of  oil,  and  I  asked  you  to 
check  that  up  over  night.  What  have  you  learned  in 
regard  to  that? 

A.  As  far  as  I  could  get  any  more  information  on 
that  matter — I  endeavored  to  find  out  just  wliy  there 
was  a  difference  between  the  30th  and  the  28ih  in  the 
amount  of  oil  per  ton  of  ore,  and  the  only  thing  that  I 
could  find  was,  it  being  the  last  day  of  the  month.  I 
could  not  find  any  records  wherein  it  showed  any  real 
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reason  for  its  not  being  what  it  is,  other  than  the  last 
day  of  the  month. 

X-Q.  111.  That  is  to  say,  a  sort  of  accumulation  of 
the  errors  of  the  month,  to  check  up  the  total  month's 
consumption  ? 

A.    Yes. 

X-Q.  112.  Let  us  have,  then,  the  average  for  the 
month. 

A.  The  average  for  the  month  v^^as  2.799  lbs.  per 
ton  of  ore  milled. 

X-Q.  113.  Does  this  record  show^  the  character  of 
the  oil  ? 

A.  This  record  does  not  show  the  character  of  the 
oil. 

X-Q.  114.  Now,  turn  back  to  the  last  day  of  Aug- 
ust. What  was  the  record  on  that  day  as  to  oil  used  per 
ton  of  ore  milled? 

A.  The  record  for  August  31st,  1913,  shows  2.561 
pounds  of  oil  per  ton  of  ore  milled. 

X-Q.  115.  And  the  record  for  the  preceding  day, 
August  30th,   1913? 

A.    It  shows  1.237  pounds  of  oil  per  ton  of  ore  milled. 

X-0.  116.    On  the  date  ahead  of  that? 

A.     2.470  pounds  per  ton  of  ore  milled. 

X-Q.  117.  I  notice  that  on  September  30th  there 
is  no  acid  determination ;  what  does  that  mean  ? 

A.  Well,  there  was  possibly  some  reason  for  it;  I 
don't  know  what  the  reason  might  be.  It  is  not  on  here 
for  September  30th. 
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X-0.  118.  But  for  September  29th  you  have  an  acid 
determination  ? 

A.    Yes. 

X-Q.  119.    What  is  the  proportion  of  acid? 

A.  The  amount  of  acid  is  8.065  pounds  per  ton  of  ore 
milled. 

X-Q.  120.  Now,  on  August  31st,  1913,  what  was  the 
acid? 

A.    2.139  pounds  per  ton  of  ore  milled. 

X-Q.  121.    August  30th? 

A.     7.364  pounds  per  ton  of  ore  milled. 

X-Q.  122.  And  the  average  for  the  month  of  Aug- 
ust was  5.816  pounds  per  ton  of  ore  milled. 

X-Q.  123.  Now,  you  have  said  that  the  record  does 
not  show  the  character  of  oil  that  was  used  then,  but  I 
believe  you  are  acquainted  with  the  fact,  are  you  not? 

A.  I  think  I  have  stated  before  that  during  this 
period  two  oils  were  used,  the  pine  oil  and  oleic  acid. 

X-Q.  124.  In  August,  1913,  you  have  an  item  "Cop- 
peras, Pounds,  and  Lime."  That  is  the  sum  total  of 
the  copper  sulphate  and  lime  used? 

A.     No,  that  is  lime  only.     This  was  not  scratched 

out.    We  used  no  copperas  then. 

X-Q.  125.    What  was  the  amount? 

It 
A.     The  lime  used  was  .2>7?)  pounds  per  ton  of  ore 

milled. 

X-Q.  126.  August  29th,  I  see  also  /  is\  it/ copperas, 
pounds^  and  lime. 

A.  Well,  it  is  lime  only,  because  we  did  not  use  any 
copperas  then;  it  was  lime. 
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X-Q.  127.    And  the  amount? 

A.    .363  pounds  per  ton. 

X-0.  128.  THE  COURT:  How  long  did  you  testi- 
fy that  the  conditions  of  this  flow  sheet  you  exhibited 
had  prevailed? 

A.    The  one  I  testified  to  yesterday  ? 

X-0.  129.    THE  COURT:    Yes. 

A.  Why,  that  has  prevailed  for  the  last  two  or  three 
months.  Previous  to  that,  while  the  machines  were  of 
different  construction  and  differently  placed  as  to  the 
relation  of  one  cell  to  another,  there  being  three  ma- 
chines before  and  eight  machines  now,  however  the 
three  machines  had  a  greater  number  of  cells  than  each 
one  of  the  eight  has  now;  but  they  were  the  same  ma- 
chines that  had  been  in  use  before  only  arranged  differ- 
ently as  to  the  position  of  one  to  the  other. 

X-0.  130.  MR.  WILLIAMS:  Now,  have  you  the 
reports  of  the  operations  on  Sunday,  April  28th? 

A.  Mr.  Shimmin  has  the  reports  for  that  and  he  was 
to  be  here  at  ten  o'clock  this  morning. 

X-0.  131.    And  you  haven't  them? 

y\.  No,  I  haven't  them;  I  haven't  had  time  to  make 
them  up  personally. 

X-0.  132.  I  asked  3'ou  for  an  analysis  of  the  cop'per 
sulphate  that  you  received  from  the  Anaconda  Com- 
pany, have  you  that  ? 

A.  I  think  I  have  that  in  my  notes  tr^slairs,  in  one  of 
my  notebooks.  I  did  not  remember  that  I  was  to  furn- 
ish that,  but  it  will  take  only  a  minute  to  give  it  to  you. 

X-Q.  133.    You  were  to  give  me  an  early  analysis  of 
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the  zinc  in  the  total  feed  to  the  plant,  including  the  cir- 
culating load.    Have  you  that? 

A.    As  I  remember  you  asked  me  for  December  and 
1 
November,   19®6,  and  also  for  December,   1915,  so  I 

wish  to  say  that  the  average  for  the  month  of  Decem- 
ber, 1915,  showed  12.16  per  cent  zinc. 

X-Q.  134.  And  this  was  the  amount  of  zinc  in  the 
total  feed,  including  the  new  feed  in  the  circulating  load, 
is  that  right? 

A.  That  is  right.  Then  for  November,  1916,  the 
amount  of  zinc  in  the  feed,  including  the  middlings,  was 
11.9  per  cent  zinc. 

X-Q.  135.    And  for  December,  1916? 

A.  The  amount  of  zinc  in  the  flotation  feed,  includ- 
ing the  middlings,  was  12.5  per  cent  zinc. 

X-Q.  136.  And  as  to  all  three  of  these  montlis  the 
variation  up  and  down  from  that  average  was  very 
slight. 

A.     It  was. 

X-Q.  137.  You  were  to  give  me  an  analysis  of  the 
molybdenite  ore  that  you  used  in  the  experiment  in 
court.     Have  you  that? 

A.  I  haven't  them,  Mr.  Williams,  because  it  has  not 
been  finished  yet. 

X-Q.  138.  Now,  in  regard  to  September  30th,  1915, 
is  there  any  showing  on  the  record  of  the  temperature 
in  the  flotation  plant? 

A.    On  December  30th? 

X-Q.  139.    September  30th,  1915? 

A.    No.    And  to  get  that  I  can  give  you  approximate- 
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ly  the  temperature  which  we  were  operating  at  that 
time. 

X-Q.  140.    What  was  it? 

A.  About  thirty  to  forty  degrees  centigrade,  some- 
where along  in  there. 

X-0.  141.  And  when  was  the  introduction  of  heat  or 
the  heating  of  the  pulp  ehminated  ? 

A.  We  ehminated  it  quite  a  number  of  times,  but  we 
ahvays  kept  a  little  steam  there  to  take  the  chill  oflF  the 
water,  especially  in  the  winter  time.  But  up  to  1915, 
the  middle  of  1915,  say,  we  used  more  steam  than  we 
did  after  that  time. 

X-Q.  142.  Well,  what  were  the  temperatures  pre- 
vailing in  the  plant  in  December,  1916,  before  Decem- 
ber 22nd,  1916? 

A.  Before  the  22nd  of  December,  1916,  the  tempera- 
ture was  about  35°  or  36°  C 

X-Q.  143.    Now,  since  December  22nd,  1916,  what 
have  been  the  temperatures  of  the  pulp? 

A.  From  14  to  40°  I  should  say,  but  at  the  present 
time  averages  close  to  14  and  18  degrees;  closer  to  that 
than  the  higher  temperature. 

X-Q.  144.  Was  there  any  particular  reason  for  so 
large  a  range  of  temperature  ? 

A.  The  only  reason  was  that  we  tried  out  a  high 
temperature  at  various  times  and  a  low  temperature  at 
various  times  and  found  it  was  not  necessary  to  use  any 
higher  temperature  than  we  were  using. 

X-Q.  145.  So  that  you  have  come  down  to  this  low 
temperature  of  fourteen  or  fifteen  degrees  centigrade  as 
the  best  temperature  to  work  at  ? 
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A.    Well,  at  this  time,  yes. 

X-Q.  146.  What  methods  are  used  at  your  plant  for 
the  determination  of  the  amount  or  character  of  oil  in 
the    different   products? 

A.  Well,  I  am  not  in  a  position  to  state  myself 
what  analytical  methods  are  used  for  that  determina- 
tion. We  have  an  oil  chemist  who  looks  after  all  of 
those  details  and  I  cannot  myself  state  just  exactly 
what  he  does.  However,  in  a  general  way,  he  uses 
a  distillate  fraction  method  of  determining  certain  oils 
and  also  the  centrifuge  and  other  apparatus  for  de- 
termining other  oils  in  the  mixture. 

X-Q.  147.  What  was  the  general  plan  and  object 
of  determining  all  of  the  oil,  dissolved  and  undissolved 
in  the  wet  analysis  that  attached  to  the  products? 

A.  Well,  we  determine  all  of  the  oil  that  is  in  the 
product.  The  sample  of  the  material  goes  to  the  oil 
chemist  in  a  wet  state  and  he  receives  it  in  a  wet  state 
and  determines  all  of  the  oil  that  is  present,  and  makes 
his  determination  relative  to  the  amount  of  dry  ma- 
terial. 

X-Q.  148.  Where  did  you  purchase  the  kerosene 
which  was  used  in  the  plant  on  April  29th? 

A.  I  would  have  to  look  that  up  to  be  exact  about 
it,  but  we  purchased  most  of  our  kerosene  from  the 
Continental  and  Salt  Lake,  Utah. 

X-Q.  149.  When  you  receive  this  kerosene,  do  you 
give  it  any  treatment  or  do  you  add  anything  to  it 
before  you  mix  it  with  the  other  oils? 

A.     We  do  not  attempt  to  add  anything  to  it  or 
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give  it  any  treatment  before  we  mix  it  with  the  other 
oils.  Sometimes  we  have  no  tanks  available  and  we 
have  to  use  a  tank  that  has  contained  other  oils,  but 
then  that  is  very  seldom.  It  is  quite  a  hard  problem 
to  take  care  of  all  these  different  oils  that  come  in 
and  it  is  necessary  sometimes  to  put  the  kerosene  as 
well  as  other  oils  into  tanks  that  have  contained  dif- 
ferent oils. 

X-Q.  150.  But  nothing  is  mixed  with  that  kerosene 
or  added  to  that  kerosene  except  the  other  oils  with 
which  it  is  used,  is  that  right? 

A.  Nothing  that  I  know  of  is  mixed,  and  I  think 
I  would  know  of  it  if  there  was. 

X-Q.  151.  Now,  was  the  kerosene  that  Mr.  Phil- 
lips used  in  his  experiments  the  same  as  the  kerosene 
which  was  used  at  the  plant? 

A.     Practically  so,  yes. 

X-Q.  152.    What  difference  is  there? 

A.  I  don't  know  of  any  difference.  Might  be  a 
little  difference  in  the  small  sample  he  used  as  com- 
pared to  the  large  sample  up  there. 

X-Q.   153.     Was  there  anything  put  into  it? 

A.     There  was  not,  to  my  knowledge. 

X-Q.  154.  Where  did  the  laboratory  sample  used  by 
Mr.  Phillips  come   from? 

A.  It  came  from  the  stock  bottle  in  the  stock  sup- 
ply at  the  plant. 

X-Q.  155.  And  so  far  as  you  know,  the  oil  that 
Mr.  Phillips  used,  the  kerosene,  was  the  same  kero- 
sene that  was  used  in  the  plant? 


3892       Minerals  Separation,  Limited,  et  al.,  vs. 

Ben  H.  Dosenbach. 

A.  Well,  I  may  make  that  statement  this  way :  that 
so  far  as  I  know  the  kerosene  that  Mr.  Phillips  used 
was  practically  the  same  kerosene  that  I  used  in  my 
tests  here  in  which  I  used  kerosene,  in  court,  and  as 
to  being  the  same  as  we  use  at  the  plant,  it  is  sup- 
posed to  be  the  same  but  there  may  be  a  little  change 
due  to  age  or  something  like  that.  It  may  be  a  little 
older  sample,  but  as  to  anything  being  put  into  it  or  it 
being  contaminated  in  any  way  with  other  oils,  that,  so 
far  as  I  know,  i^  is  not  so. 

X-Q.  156.  And  the  oil  that  you  used  here  was  oil 
obtained  from  the  supply  at  the  plant? 

A.     Yes. 

X-Q.  157.  Now,  do  you  remember  anything  else 
that  I  asked  you  to  bring  and  have  not  asked  you 
about  ? 

A.  Yes,  you  asked  for  some  detailed  information 
as  to  the  month  of  February. 

X-Q.  158.    Will  you  supply  that  now? 

A.  I  will  be  glad  to.  I  think  you  will  find  every- 
thing on  this  report  that  is  necessary. 

X-Q.  159.  This  is  a  full  statement  of  the  differ- 
ent days'  proceedings  in  the  month  of  February,  1917, 
is  that  right? 

A.     That  is  correct,  as  far  as  the  flotation  plant  is 

concerned. 

X-Q.  160.  And  was  this  prepared  by  you  from 
the  original  records? 

A.     Yes. 
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X-0    161.     And   these  remarks,   were   they   taken 
from  the  record? 

A.  Yes,  they  were  taken  from  the  record.  That 
was  for  my  own  information.  I  found  them  there  and 
copied  them. 

MR.  SCOTT:     ^Ve  offer  the  report  produced  by  the' 
wuness  m  evidence,  entitled  "Butte  &  Superior  Min- 
.ng  Company,  Flotation  Plant  Operations   for  Month 
of   February,    1917,"  this    being   a   statement   of   the 
operation  for  each  individual  day. 

Table    admitted    marked     DEFENDANT'S 
EXHIBIT  No.  223.  ^i^AWlS 

X-Q.  162.     Is  there  anything  else  that  I  asked  you 
tor  that  you  have  not  supplied' 

she'^t  and  V''  '  "'""'"•     ''°"  ''''''  '°'  *e  flow' 
heet  and  for  a  report  from  February  4th  to  28th,  but 

hat  ,s  mcluded  m  this  report  for  February.     I  would 

hke  to  say,  though,  that  in  giving  you  the  amount  of 

0  1  used  per  ton  in  September,   1913,  and  other  days 

da.ly  general  m,ll   record,  that   is  the  amount  of  oil 
used  ton  of  ore  milled,  and  not  per  ton  of  flota- 

not    ?e  '"  '"""'""  '■"  *«  fig--  -o"'d 

miied       J7  ^"'''  "°""  "'  '^'"^^"  ^'^  t°tal  ore- 
mined  and  the  new  feed  to  the  flotation  plant  p 

A.     It  would  not  be  very  great,  no,  so  it  would  not 

ma  e  a  great  deal  of  difference  in  the  amount  of  oi 

to  the  flotation  plant.     I  just  wished  to  correct  tha 
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statement,  though,  in  case  it  was  misunderstood. 

X-O.  164.  Well,  what  would  the  average  differ- 
exice  be  in  points? 

A.  I  can  give  you  a  rough  average  of  that;  it 
would  possibly  make  between  five  and  seven  per  cent, 
difference,  or  a  little  greater;  that  is,  the  amount  it- 
self, if  it  was  1^%,  for  instance,  it  would  be  5%  off 
the   \y2%.       ' 

X-Q.  165.  Now,  in  this  table  that  you  have  pro-, 
duced,  exhibit  223,  you  have  not  included  the  total  of 
the  concentrates,  and  you  have  not  included  the  total 
of  the  new  feed? 

A.     Yes,  that  is  included  in  the  table  that  I  have 
presented,  another  table  before  this,  which  gives  the 
total  of  flotation   feed,   the  tonnage  of  flotation  con- 
centrates for  each  one  of  those  days  for  the  month  of     ( 
February.  ! 

X-Q.  166.  I  notice  that  in  this  exhibit  223  there 
cs  a  repeated  statement  of  considerable  trouble  with 
the  elevator.  What  was  the  cause  of  that  trouble  and 
what  was   it? 

A.  Well,  it  might  have  been  due  to  >>\anythings. 
The  trouble  with  the  elevator  possibly  was  due  to  the 
splicing  coming  loose,  or  it  may  have  been  due  to  some 
mechanical  condition  of  the  boot  pulley  or  the  head 
pulley;  it  might  have  been  due  to  overloading  with 
feed. 

X-Q.  167.  I  see  your  last  remark  is  "overloading 
feed  to  elevators,  unable  to  handle  return  feed." 

A.     Well,   it  might  have  been  due  to  that,   if  the 
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elevator — They  might  have  become  overloaded,  and 
conditions  of  flotation  were  very  poor  during  that 
time. 

X-Q.  168.  And  the  correction  of  that  would  be  to 
cut  down  the  return  feed? 

A.  Well,  it  would  be  to  cut  down  the  original  feed, 
and  therefore  that  would  cut  down  the  middling  or 
return  feed. 

X-Q.  169.  Well,  you  showed  in  your  flow  sheet  yes- 
terday a  method  of  cutting  down  the  middling  return 
by  putting  a  certain  number  of  boxes  out  of  opera- 
tion, did  you  not? 

A.  That  is  one  way  of  cutting  it  down  all  the  time, 
but  if  it  is  running  too  high  with  those  boxes  cut  out, 
then  there  would  have  to  be  some  other  method  of  re- 
ducing the  overloaded  condition. 

X-Q.  170.  Did  you,  during  February,  cut  out  some 
of  the  boxes  in  order  to  diminish  the  return  feed  ? 

A.    No,  I  don't  think  so. 

X-Q.  171.     When  did  you  commence  to  do  that? 

A.    I  think  that  was  in  March. 

MR.  WILLIAMS:    Nothing  further  at  present. 

REDIRECT  EXAMINATION. 
BY  MR.  SCOTT: 

R-Q.  172.  Will  you  describe  the  model  machine 
which  you  have  had  made,  just  generally,  and  you  can 
go  more  into  detail  with  these  drawings,  but  just  a  gen- 
eral statement  of  what  it  is. 

MR.  SCOTT:     I  simply  propose  a  general  descrij>- 
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tion  from  the  witness  with  reference  to  the  flow  sheet, 
because  it  is  so  difficult  to  get  it  on  the  record  when  we 
are  looking  at  the  machine  itself.  When  we  get  this 
general  description  in,  then  he  can  amplify  it. 

A.  The  model  machine  which  I  have  had  made  is  a 
flotation  unit  in  itself,  and  consists  of  a  rougher  having 
seven  cePs  and  three  additional  agitators,  which  pro- 
duce a  rougher  concentrate  and  a  middling  product,  the 
same  as  is  produced  in  actual  flotation  operations.  This 
model  unit  also  consists  of  a  cleaner  and  a  recleaner. 
The  middling  product  from  the  rougher — the  rejected 
product  from  the  cleaner  and  recleaner  are  returned  to 
the  heaoVoi  the  rougher  cells  by  means  of  an  elevator. 
This  unit  also  consists  of  a  feed  tank,  or  what  we  com- 
monly call  a  sludge  tank,  which  supplies  the  feed  to  the 
first  cell  and  also  takes  care  of  the  return  middlings, 
such  as  the  middlings  from  the  rougher  and  the  tailing 
from  the  cleaner  and  recleaner.  This  machine  shows  in 
itself  the  working  of  a  unit  in  flotation,  therein  all  of 
the  products  are  taken  care  of;  the  middlings  are  re- 
turned as  is  done  in  actual  practice;  the  tailings  are  re- 
jected and  concentrates  are  produced  on  the  cleaner 
cells. 

R-Q.  173.  I  hand  you  this  flow  sheet  which  you  have 
prepared  and  ask  you  to  explain  to  the  court  the  flow 
of  the  material,  and  you  may  at  the  same  time,  if  you 
desire,  refer  to  this  sketch  which  you  have  had  made. 

MR.  SCOTT:     I  offer  the  flow  sheet. 

•  The  flow  sheet  marked  DEFENDANT'S  EX- 
HIBIT Xo.  224. 
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MR.  SCOTT:     I  offer  the  perspective  sketch  of  the 
machine. 

Perspective    sketch    marked    DEFENDANT'S 
EXHIBIT  No.  225. 

MR.   WILLIAMS:      We   reserve   our   objection   to 
these. 

A.  Referring-  to  the  flow  sheet  of  the  model  flota- 
tion plant,  Exhibit  224,  I  will  now  endeavor  to  show 
the  flow  of  the  material  through  this  complete  unit.  To 
begin  with,  the  ore^and  water  are  placed  in  the  sludge 
tank,  whith  is  the  feed  tank  for  the  original  feed,  and 
that  tank  discharges  into  the  pulp  elevator,  which  is 
this  elevator  here  on  22.5,  where  it  is  elevated  to  the 
first  agitating  cell,  which  is  Cell  No.  1.  The  material 
then  passes  through  these  three  cells  in  series  and  into 
the  fourth  cell,  which  has  in  direct  connection  a  spitzkas- 
ten.  Now,  we  have  seven  cells  with  spitzkasten,  which 
we  will  call  the  rougher  cells,  these  three  previous  agi- 
tating cells  are  emulsifiers;  these  seven  cells  are  rough- 
er cells,  producing  rougher  concentrate  and  middlings. 
The  first  three  cells  produce  a  rougher  concentrate, 
which  is  retreated  in  a  cleaner  cell  down  below,  which 
is  this  cell  on  the  perspective  view. 

R-Q.  174.  State  how  the  pulp  goes  from  one  cell  to 
ihc  other. 

A.  It  flows  from  one  cell  to  anotner  by  gravity; 
there  being  a  difference  in  elevation  between  the  first 
and  second  and  second  and  third  and  so  forth  on  down 
through  and  including  the  seven,  so  that  the  upper  one 
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is  higher  than  No.  2,  and  therefore  the  flow  of  the  pulp 
is  by  gravity  into  the  succeeding  cells. 

R-Q.  175.    Where  is  the  passage? 

A.    The  passage  is  in  the  corner  of  the  spitzkasten. 

R-Q.  176.    And  runs  to  where? 

A.  Directly  into  the  agitating  cell  of  the  succeeding 
cell. 

R-Q.  177.  Does  this  illustrate  the  movement  of  the 
pulp  here? 

A.  It  does;  the  movement  of  the  pulp  is  from  your 
first  agitating  cell,  which  is  in  direct  connection  with 
the  spitzkasten,  into  that  spitzkasten;  from  that  spitz- 
kasten into  No.  2  agitating  cell,  and  from  that  cell  into 
the  same  spitzkasten,  which  is  directly  connected  with 
it ;  and  from  No.  2  spitzkasten  into  No.  3  agitating  cell, 
and  so  forth  on  down  the  line,  imtil  the  final  tailing  is 
made  by  No.  7  spitzkasten.  That  would  be  from  this 
agitating  cell  to  this  spitzkatsen,  and  from  this  spitz- 
kasten into  this  second  agitating  cell,  and  into  the  sec- 
ond spitzkasten,  and  so  forth  on  down  the  line. 

Now,  the  concentrate  that  is  produced  in  number  one 
cleaner  is  retreated  again  and  purified  in  the  No.  2 
cleaner,  which  produces  a  finished  concentrate.  The 
rejection  or  tailings  from  each  of  these  cleaners,  and 
from  both  of  them,  joins  with  the  middlings  that  is  pro- 
duced by  the  last  four  rougher  cells  and  goes  back  again 
into  the  elevator  where  it  is  elevated  with  the  original 
feed  to  the  first  agitating  cell.  So,  in  this  unit  we  have 
after  starting  and  in  constant  operation,  we  have  this 
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battery  of  seven  rougher  cells  treating  the  original  ore 
plus  the  return  middlings  as  shown,  which  is  done  in 
actual  practice.  The  middlings  are  retreated  in  actual 
practice  with  the  original  ore. 

THE  COURT :    Tailings  only  from  the  seventh  ? 

A.  Tailings  only  made  from  the  seventh  cell  and 
the  tailings  from  the  cleaner  and  recleaner  are  returned 
again.  They  contain  more  mineral  than  the  middlings 
that  are  produced  by  the  last  four  cells  of  the  rougher — 
that  would  be  these  last  four  cells  as  you  look  at  the 
machine,  facing  you. 

MR.  SCOTT:  Now,  if  the  court  will  consent  to  gD 
to  the  Grand  Jury  room  we  will  be  prepared  to  operate 
the  machine,  and  in  connection  with  the  operation  the 
stenographers  inform  me  that  it  is  almost  impossible 
during  the  operation  of  the  machine  to  make  any  rec- 
ord, so  I  would  suggest  that  such  explanation  be  made 
there  as  necessary  to  enable  the  court  to  understand  thE 
machine  and  then  afterwards  Mr.  Dosenbach  can  take 
the  stand  when  we  return  to  the  court  room  and  put  it 
in  the  record.  I  make  this  statement  because  the  sten- 
ographers seem  to  despair  of  getting  down  all  that  h 
said  while  the  machine  is  being  operated  and  numerous 
questions  are  being  asked.  If  that  is  agreeable  to  the 
other  side  I  suggest  we  proceed  that  way. 

MR.  WILLIAMS:    If  it  is  agreeable  to  the  court 

THE  COURT:    Yes. 

MR.  WILLIAMS :  In  view  of  the  fact  that  you  have 
a  large  machine  that  has  a  great  many  parts  and  al 
which  things  occur,  I  would  like  to  send  up  a  sufficient 
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number  of. representatives  to  be  able  to  watch  the  opera- 
tion.   One  man  cannot  watch  that  machine. 

THE  COURT:    There  is  no  objection. 

THE  WITNESS:  You  mistook  my  statement,  be- 
cause if  I  was  to  proceed  ahead  of  you  to  get  ready  in 
the  two  minutes  it  would  take  to  get  up  there,  you 
might  send  one  man  along  to  see  that  I  get.  up  there 
safely. 

2  p.  m.,  May  5th,  1917. 

R-Q.  178.  Mr.  Dosenbach,  will  you  describe  your 
procedure  in  operating  the  model  plant  which  you^per- 
ated  this  morning? 

A.  The  operation  of  the  model  flotation  plant  in 
which  the  experiment  was  performed  this  morning  was 
as  follows:  146  pounds  of  water  at  a  temperature  of 
16°  C.  was  added  to  the  sludge  tank.  The  agitators 
,and  elevr'itor  and  mechanism  in  the  slude'e  tank  was 
added  to  the  water  ni  the  sludge  tank.  This  formed  a 
pulp  of  146  pounds  of  water  and  60  pounds  of  ovt. 
Next,  65  c.c.  of  sulphuric  acid  was  added,  together  with 
78  cc.  of  copper  sulphate  solution  to  this  pulp  in  the 
sludge  tank.  The  pulp  was  then  circulated  through  the 
elevator  and  through  the  rougher  cells  until  thorough 
fiiixture  was  obtained,  and  the  oil  was  then  added  to  the 
first  agitating  ore  emulsifying  cell.  The  total  amount 
of  oil  added  was  665  c.c.  This  oil  is  equal  to  574.6 
grams,  or  the  total  amount  of  oil  used  in  the  test  was 
1.26|  lbs.,  which  is  equal  to  2.11%,  or  42  lbs.  of  oil  per 
ton  of  ore.  The  copper  sulphate  solution  used  was  the 
regular  copper  sulphate  solution  that  is  used  at  the 
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Butte  &  Superior  flotation  plant,  and  was  equal  to 
7.4054  lbs.  per  ton,  or  0.1  pounds  metallic  copper  per 
ton  of  ore.  The  sulphuric  acid  used  was  commercial 
sulphuric  acid,  59°  Be.,  and  the  quantity  used  as  stated 
before,  was  65  c.c,  which  was  equal  to  approximately 
8  lbs.  of  sulphuric  acid  per  ton  of  ore.  The  oil  was  added 
to  the  pulp  as  it  flowed  through  the  cells;  however, 
there  was  no  tailing  made  during  the  time  that  the  oil 
was  run  through  the  machine,  in  order  that  all  of  the 
oil  should  be  thoroughly  mixed  up  with  all  the  feed  as 
much  as  possible,  so  that  when  the  feed  became  steady, 
it  would  have  practically  the  same  amount  of  oil  in  it  as 
it  continued  to  enter  the  machine.  The  gates  were  so 
regulated  so  that  during  the  time  the  oil  was  being  fed 
through  the  machine  there  was  no  concentrate  or  tail- 
ing made,  consequently  all  of  the  pulp  was  circulated 
through  the  elevator  and  returned  back  throiigh  the  ma- 
chine again  and  to  the  sludge  tank.  After  the  oil  had 
been  entirely  fed  to  the  ore  pulp,  the  machine  was  then 
regulated  so  that  an  overflow  occurred  on  the  first  three 
spitzkasten  and  on  the  last  four  spitzkasten,  and  thf* 
tailing  gate  was  opened  and  the  tailings  were  then  made 
and  discharged  regularly  from  the  seventh  cell  of  the 
rougher  machines.  A  very  copious  mineral  froth  oc- 
curred on  practically  all  of  the  cells  at  first.  Later  on 
the  froth  on  the  first  three  cells  was  much  heavier  than 
than  the  foth  on  the  last  four  cells,  and  on  the  seventh 

K 

cell  there  was  very  little  froth,  as  the  mineral  was  being- 
taken  off  on  the  first  three  cells. 
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There  was  a  gradual  gradation  of  the  amount  of  min- 
eral contained  in  the  froth  from  the  first  spitzkasten  on 
down  through  the  seventh  spitzkasten,  showing  that  in 
these  later  cells  of  the  rougher  series  there  was  less 
mineral,  consequently  there  was  less  froth.  Samples 
n-ere  taken  of  the  tailings  and  the  concentrate,  there  be- 
ing four  special  samples  on  the  tailing  and  concentrate 
taken  which  represents  fairly  well  the  average  of  the 
machine.  But  the  main  purpose  in  demonstrating  and 
showing  the  operation  of  this  m.achine  was  to  illustrate 
tie  flow  of  material  through  an  operating  unit  which  is 
very  similar  to  that  used  at  the  Butte  &  Superior,  in  the 
matter  of  flow,  and  also  to  show  the  froth  and  charac- 
ter of  froths  that  was  formed  in  using  oil  equal  to  42 
pounds  of  oil  to  the  ton.  The  operation  of  the  cleaner 
and  recleaner  was  somewhat  erratic  and  consequently 
the  froth  and  material  in  the  cleaner  and  recleaner  was 
not  consistent  and  did  not  overflow  continuously  on  ac- 
count of  the  discharge  gates  and  openings  from  these 
cells  soaking  up,  causing  the  cells  to  drain  very  rapidl/ 
and  also  to  fill  up  very  quickly.  The  feed  to  the  rougher 
cells  was  also  somewhat  erratic  at  times  on  account  of 
the  belt  on  the  elevator  slipping  and  giving  quite  a  lot 
of  trouble  during  the  run. 

R-Q.  179.  What  was  the  oil  mixture  that  you  used 
this  morning? 

A.  The  oil  mixture  used  was  70%  fuel  oil,  18%  pine 
oil  and  12%  kerosene  and  was  the  same  oil  mixture 
that  is — that  was  used  at  the  Butte  &  Superior  plant  <«!i 
April  29th. 
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R-Q.  180.  That  was  the  Sunday  when  the  repre- 
sentatives of  the  plaintiff  visited  the  mill? 

A.  On  the  Sunday  when  the  representatives  of  the 
plaintiff  visited  the  mill. 

R-Q.  181.  And  what  was  the  rate  of  flow  of  the 
pulp  through  the  machine?  I  suppose  you  have  stated 
in  that  terms  of  the  solids,  have  you  not? 

A.  Well,  the  rate  of  flow  would  average  about  a 
ton  of  ore  every  24  hours — possibly  more.  That  is 
just  a  guess  on  my  part.  I  have  made  no  tests  to  de- 
termine the  capacity  of  the  machine. 

R-Q.  182.  Well,  what  would  you  say  that  would 
amount  to  in  a  minute?  Something  over  a  pound  a 
minute,  wouldn't  it  be? 

A.     Yes. 

R-Q.  183.  And  you  had  in  it  60  pounds  this  morn- 
ing? 

A.    Sixty  pounds. 

R-Q.    184.     On  that  estimate   it  would  take  some- » 
thing  like  in  the  neighborhood    of    how    long    for    the 
complete  material  to  circulate  through  it  once? 

A.  Well,  it  would  be  a  pound  a  minute  practically 
and  therefore  in  an  hour  there  would  be  sixty  pounds 
circulate  through  it,  but  the  sixty  pounds  was  increased 
somewhat  by  the  circulating  load  of  middlings,  which 
increased  the  total  amount  going  through  the  machine. 

R-Q.  185.  This  copper  sulphate  solution  that  was 
used,  was  that  the  same  as  was  being  used  on  Sunday, 
April  29th? 

A.    It  was. 
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R-Q.  186.  And  how  does  the  proportion  you  used 
this  morning  compare  with  that  which  you  used  on 
April  29th? 

A.  Well,  the  proportions  that  I  used  this  morning 
was  m  the  same  proportion?,  as  m  all  of  the  tests  that 
have  been  run  in  the  court's  demonstration  and  it 
would  be  a  fair  average  of  what  our  operations  con- 
sist of. 

R-0.  187.    At  the  mill? 

A.  At  the  mill,  tl\at  would  be  one-tenth  of  a  pound 
of  metallic  copper  per  pound  of  ore.  * 

MR.  SCOTT:     You  may  cross-examine. 

RE-CROSS  EXAMINATION. 
BY  MR.  WILLIAMS: 

RX-Q.  188.  How  about  the  speed  determinations 
that  you  made? 

A.  I  took  the  speed  of  the  agitator  shaft  to  be  1988 
revolutions  per  minute  or  1561  peripheral  feet  per 
minute. 

RX-Q.  189.  You  had  successive  agitators  rotating 
in  different  directions,  didn't  you? 

A.     Yes. 

RX-Q.  190.  AVhat  was  the  effect  of  the  inclination 
of  the  blades?  Was  it  in  every  instance  to  tend  to 
force  the  liquid  upward,  having  in  mind  the  direction 
of  rotation. 

A.  No,  it  was  not.  The  machine  at  first  was 
built  to  work  with  a  rope  drive  running  around  each 
one  of  the  agitator  shafts  as  shown  in  the  perspective 


p.  3905,  L.  22,  cancel  "  in  which  to   incline  or   present  the 
pulp  "  and  insert  "  incline  as  presented  to  the  pulp  " 
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drawing,  and  that  did  not  giv6  us  good  satisfaction,  so 
it  was  changed  to  individual  drives  for  each  one  of  the 
agitator  shafts.  Consequently,  working  with  a  rope 
drive  such  as  is  shown  in  that  descriptive  drawing, 
one  shaft  will  revolve  in  one  direction  and  the  other 
shaft  will  revolve  in  the  other  direction,  the  one  fol- 
lowing the  first  one. 

RX-0.  191.  Well,  now,  did  you  maintain  the  same 
direction  of  rotation  that  is  shown  in  your  drawing 
here,  that  is  successive  agitators  revolving  in  opposite 
directions? 

A.  Well,  I  haven't  given  that  any  attention  at  all, 
I  don't  know  whether  it  is  myself.  In  fact  I  never  paid 
any  attention  to  it.  These  belts  were  all  taken  off  and 
put  on  again  several  times.  Of  course  they  would 
have  to  be  maintained  because  otherwise  you  would 
have  your  agitator  blades  revolving  in  the  wrong  direc- 
tion. 

RX-Q.  192.  Well,  what  is  the  right  direction  for 
these  agitator  blades,  as  to  the  manner  in  which  the¥- 
in  which  to  incline  or  prooont  thn  pulp.? 

A.    With  the  face  up. 

RX-Q.  193.     That  is  tending  to  force  the  liquid  up? 

A.     Yes. 

RX-Q.  194.  And  as  the  machine  was  originally  de- 
signed and  operated,  as  shown  in  your  drawing,  ex- 
hibit 225,  were  the  successive  agitators  with  reverse 
arrangements  so  that  they  would  all  tend  to  throw  the 
liquid  up? 

A.     All  the  agitators  tended  to  throw  the  liquid  up. 
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RX-Q.  195.  How  long  a  time  was  consumed  in  the 
operation  which  you  carried  on  this  morning? 

A.    About  an  hour  and  ten  minutes, 

RX-Q.  196.  And  during  that  operation  how  many 
times  was  the  pulp  circulated  through  the  machine? 

A.  Weil,  I  couldn't  say  as  to  that.  It  would  be 
something  like — it  would  be  in  actual  practice,  and  I 
can't  say  what  that  would  be  because  some  of  the  pulp 
in  the  flotation  or  in  any  milling  operation,  goes 
through  an  innumerable  number  of  times,  while  oth- 
ers go  through  only  for  a  short  time.  So  I  have  no 
way  of  judging  as  to  how  long  any  part  of  it  was  in 
circulation. 

RX-Q.  197.  But  in  fact  as  you  operated  the  ma- 
chine at  first,  sending  the  rougher  concentrates  back 
and  through  the  machine,  these  rougher  concentrates 
must  have  gone  through  several  times,  must  they  not? 

A.     Oh,  no  doubt  they  did  go  through  several  times. 

RX-Q.  198.  That  is  to  say  they  were  taken  off  and 
sent  back  immediately  as  being  less  in  bulk,  then  re- 
leased ahead  of  the  tailings  that  were  sent  back?  Is 
that  an  expression  of  the  situation? 

A.  No,  the  middling  was  not  sent  back.  In  fact 
there  was  no  overflow  on  the  first  three  cells  while  the 
entire  feed  was  in  circulation.  It  was  only  overflowed 
from — it  was  only  the  overflow  from  the  last  four 
cells  which  was  returned  and  sent  back  through  for 
circulation.  There  was  no  tailing  made  at  that  time, 
consequently  all  of  the  feed  that  came  into  the  cells 
was  sent  back  again. 
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RX-Q.  199.  And  you  maintained  that  condition  of 
returning  everything  throughout  the  time  that  you 
were  feeding  the  oil  to  the  machine? 

A.     I  did. 

RX-Q.  200.     And  some  time  beyond  that? 

A.  Until  we  could  get  conditions  regulated,  yes, 
sir. 

RX-Q.  201.  Were  these  conditions  in  that  machine 
at  any  time  regular  conditions? 

A.  Yes,  they  were,  for  a  short  time.  We  had  con- 
siderable trouble  this  morning,  I  will  admit  that,  but 
that  is  a  condition  which  might  exist  at  any  time;  in 
fact  it  was  very  similar  to  the  questions  you  asked  me 
this  morning  what  might  happen  to  the  elevator.  It 
showed  what  might  happen  in  an  actual  plant,  what 
happened  up  there. 

RX-Q.  202.  These  elevators  were  not  overloaded, 
were  they — or  this  elevatoi*  w^as  not  overloaded? 

A.    It  might  have  been,  and  I  might  have  started  it. 

RX-Q.  203.  Do  you  maintain  any  definite  time 
when  that  machine  upstairs  w^as  operating  in  a  normal 
manner  ? 

A.  Why,  I  think  it  was  operating  in  a  normal  man- 
ner for  a  great  part  of  the  time,  with  the  exception  of 
thy  cleaner  and  recleaner.  The  rougher  certainly  was 
operating  normally.  The  cleaner  and  recleaner  choked 
up  considerably,  and  it  was  necessary  to  clean  them 
out,  but  the  rougher  cells  operated  normally  for  quite 
a  period,  and  that  w^as  the  main  part  of  the  run,  I 
thought,  was  to  illustrate  the  gradual  gradations  of 
the  mineral  froth  on  the  various  cells. 
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RX-O.  204.  Now,  after  you  had  got  the  oil  in  and 
were  satisfied  that  you  had  reached  proper  conditions 
in  the  rougher  cells,  did  you  feed  all  of  the  overflow 
from  the  rougher  cells  down  to  the  cleaner  and  re- 
cleaner,  and  did  you  continue  that  through  the  opera- 
tion ? 

A.     Yes. 

RX-Q.  205.  And  the  irregularity  was  in  the  clean- 
er and  recleaner;  they  got  choked  up;  that  was  why 
the  feed  was  so  irregular? 

A.     That  was  why  the  feed  was  so  irregular. 

RX-Q.  206.  Of  course  the  consequence  of  that  was 
that  the  concentrate  of  the  last  machine,  the  recleaner, 
would  accumulate  for  quite  a  time,  and  then  come  out 
in  bunches;  that  was,  I  suppose,  a  description  of  what 
happened? 

A.  That  condition  existed  at  one  time  there  that 
I  know  of,  when  I  looked  down  that  way  and  saw  it; 
on  account  of  the  discharge  gate  or  opening  leading 
from  the  recleaner  cells  choking  up. 

RX-Q.  207.  Of  course  in  the  regular  operations 
the  tailings  go  to  waste,  do  they  not? 

A.     They   do. 

RX-Q.  208.  And  you  got  to  the  condition  nearest 
approaching  regular  operations  when  you  were  send- 
ing your  tailings  out  into  the  tailings  receptacle? 

A.     Yes. 

RX-O.  209.  T  noticed  in  the  table  that  you  put  in 
this  rnorriing,  defendant's  exhibit  No.  22v3,  that  I  asked 
von  for  the  percentage  of  oil  in  the  tailings,  which  is 
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the  next  to  the  last  item ;  that  for  the  27th  of  February 
is  wholly  different  from  any  other  item;  can  you  ex- 
plain that? 

A.     Which  one  is  that? 

RX-0.  210.  You  have,  for  instance,  on  the  28th 
0.45;  on  the  27th  0.062;  on  the  28th  0.68.  Now,  that 
0.062  seems  to  be  very  erratic.  What  do  you  think  of 
that? 

A.    It  is  an  error;  it  should  be  0.62. 

RX-Q.  211.  I  have  made  the  correction^ in  the  orig- 
inal exhibit.  Now,  isn't  it  a  fact  thaffcolumn  show- 
ing the  amount  of  oil  in  the  tailings  shows  that  you 
are  running  to  waste  in  the  tailings  more  than  twice  as 
much  oil  as  you  used  t»  before  December  22nd? 

A.    It  does;  sure. 

RE-DIRECT  EXAMINATION. 
BY  MR.  SCOT'I^: 

R-Q.  212.  Mr.  Dosenbach,  are  there  any  more 
things  which  Mr.  Williams  inquired  about  that  you 
have? 

A.  No,  I  think  that  is  all,  with  the  exception  of 
some  assays  that  are  not  completed,  and  the  returns 
are  not  out. 

MR.  SCOTT:  T  offer  in  evidence  the  machine 
which  Mr.  Dosenbach  operated  this  morning. 

Machine    admitted    without    objection    marked 
DEFENDANT'S  EXHIBIT  No.  226. 
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MR.  SCOTT:  I  offer  in  evidence  the  flow  sheet 
marked  224,  and  the  drawing,  exhibit  No.  225. 

EXHIBITS  224  and  225  ADMITTED  WITH- 
OUT OBJECTION. 

MR.  WILLIAMS:  I  should  say,  in  regard  to  the 
machine,  on  behalf  of  the  plaintiff,  that  as  an  illus- 
trative model  of.  something  in  which  the  flotation  proc- 
ess may  be  carried  out,  there  is  no  objection  to  it.  As 
a  representation  of  what  is  practically  our  standard 
machinethere  is  no  objection  to  it.  But  if  the  defend- 
ant is  relying  upon  it  as  a  representation  of  anything 
In  the  prior  art,  then  we  object  to  it  as  wholly  irrele- 
vant.   With  those  qualifications  it  may  be  admitted. 

THE  COURT:  Well,  of  course,  it  is  like  the  other 
exhibits;  it  is  in  for  all  purposes  that  it  ought  to  serve, 
and  they  may  be  pointed  out  in  argument. 

J.  T.  SHIMMIN  recalled  on  behalf  of  defend- 
ant for  further 

DIRECT  EXAMINATION 
BY  MR.  SCOTT: 

Q.  \.  You  are  Mr.  J.  T.  Shimmin  who  testified  be- 
fore? 

A.     Yes. 

O.  2.  You  have  a  report,  I  believe,  of  the  opera- 
tions  of  the  Butte  &  Superior  flotation  plant  on  Sun- 
day, April  29th,  from  1  to  5  p.  m.,  during  the  interval 
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when  the  representatives  of  the   Minerals  Separation 
Company  were  present? 

A.    Yes. 

O.  3.    And  this  is  the  report? 

A.     That  is  the  rei')ort,  yes,  r.ir. 

Q.  4.     Were  these  operations  conducted  under  your 
charge  ? 
A.     Yes. 

Q.  5.  And  those  reports  are  the  regular  reports  pre- 
pared in  the  ordinary  course  of  the  administration  of 
the  plant? 

A.  Well,  they  are  more  complete,  but  we  keep  prac- 
tically the  same  record  of  all  our  operations. 

O.  6.  To  the  best  of  your  knowledge  and  belief  this 
is  a  correct  report  of  the  operations  referred  to? 

A.     Yes,  sir. 

MR.  SCOTT:  I  offer  the  report  referred  to  by 
the  witness  in  evidence. 

Report  admitted  and  marked  DEFENDANT'S 
EXHIBIT  227. 

MR.  WILLIAMS:  As  far  as  I  can  see,  your  honor, 
this  repeats  the  testimony  of  the  witness  as  to  things 
that  occurred,  but  I  have  no  objection  to  it  provided 
we  upon  examination  find  that  it  is  all  right.  It  is  a 
long  document.  It  may  facilitate  matters  to  have  it 
in  the  record. 
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CROSS-EXAMINATION. 
BY  MR.  WILLIAMS: 

X-Q  7.  Mr.  Shimmin,  is  this  a  report  for  the  whole 
day  ? 

A.  No,  it  is  just  the  period  from  1  to  5  p.  m.  of  the 
29th. 

X-Q.  8.  Where  is  your  report  of  the  whole  day,  the 
regular  official  report? 

A.  Well,  that  is  not  finished;  I  have  got  it  in  the 
rough,  is  all.  I  can  furnish  you  with  a  copy  of  that, 
though. 

X-Q.  9.  I  want  to  see  the  whole  day's  operations. 
As  a  matter  of  fact  our  representatives  were  there  at 
half  past  ten,  and  from  there  on,  although  it  is  true 
the  samples  were  not  taken  except  during  that  period. 

A.  This  covers  the  period  that  the  samples  were 
taken. 

X-Q.  10.  I  want  the  record  for  the  whole  day's 
run,  and  the  day  before  and  the  day  after,  and  I  would 
like  you  to  bring  me  the  original  data  that  are  on  rec- 
ord in  your  office. 

A.    All  right. 

X-Q.  11.  Now,  these  notes  that  have  been  put  upon 
this — this  first  document  here  is  a  letter  by  you, 
and  is  your  report  to  Mr.  Bruce,  the  manager  of  that 
operation  ? 

A.     Yes,  sir. 

X-Q.  12.    And  to  that  you  append  these  sheets? 

A.  Avd  there  is  a  letter  from  the  chief  chemist  and 
the  oil  chemist. 
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X-Q.  13.  The  chief  chemist  being  R.  B.  String- 
field? 

A.    No;  he  is  the  oil  chemist. 

X-Q.  14.    Who  is  the  chief  chemist? 

A.     Edward  Walser. 

X-Q.  15.  And  then  there  is  this  last  letter  to  you; 
who  is  that  signed  by? 

A.    That  is  the  head  sampler? 

X-Q.  16.     And  his  name  is — ? 

A.    T.  R.  Featherly. 

MR.  WILLIAMS :  It  would  seem  that  the  regular 
procedure  would  be  to  call  these  men,  but  I  am  quite 
willing  to  take  it  prima  facie  in  this  form,  and  see  if 
we  can  be  satisfied  with  it. 

THE  COURT:  Very  well;  they  are  available  no 
doubt. 

THE  WITNESS:  I  have  some  figures  that  you 
asked  for  the  other  day,  Mr.  Williams,  in  regard  to 
the  assay  of  the  sulphate. 

X-Q.  17.  The  assay  of  the  sulphate  of  copper  that 
you  purchased  from  the  Anaconda  Company? 

A.  No,  just  the  amount  of  copper  sulphate  and  sul- 
phuric acid  which  we  were  using  during  the  month  of 
November,  1916.  You  also  asked  for  the  period  of 
time  that  we  used  the  reconstructed  oil. 

MR.  SCOTT:  I  offer  the  memorandum  produced 
by' the  witness  entitled  "Butte  &  Superior  Mining  Com- 
pany, Data  Compiled  from  Original  Record,  Flotation 
Plant  Operations,  Month  of  November,  1916." 

Table  admitted  marked  DEFENDANT'S  EX- 
HIBIT No.  228. 
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X-Q.  18.     Now,  that  other  matter? 

A.  On  November  17  th  reconstructed  Barrett  oil 
was  used  for  16  hours,  and  No.  2  pine  oil  for  eight 
hours. 

X-Q.  19.     And  each  used  alone? 

A.     Each  used  alone,  yes. 

X-Q.  20.     In  what  proportion? 

A.  They  were  used  separately.  The  reconstructed 
Barrett  oil  was  used  exclusively  for  a  16-hour  period 
and  the  pine  oil  exclusively  for  eight  hours. 

X-Q.  21.     In  what  proportion  per  ton  of  ore? 

A.  Well,  those  sheets  that  I  gave  you  show  that; 
I  don't  remember  off-hand.  On  November  18th  the 
reconstructed  Barrett  oil  was  used  for  18  hours  and 
No.  2  pine  oil  for  16  hours. 

X-Q.  22.  Have  you  described  what  reconstructed 
Barrett  oil  is,  how  it  is  made? 

A.  No,  I  have  not.  I  don't  kfiow  what  this  par- 
ticular reconstructed  Barrett  oil  was,  but  ordinarily 
we  use  about  95%. 

X-Q.  23.  How  is  it  made;  what  does  reconstructed 
mean? 

A.  Well,  it  is  just  simply  distilled  or  cooked  for  a 
period  of  three  or  four  hours  with  sulphur. 

X-Q.  24.  It  is  distilled  under  conditions  so  that  the 
condensed  part  flows  back? 

A.    Flows  back,  yes. 

X-Q.  25.     In  a  reflex  condenser? 

A.     Yes. 

X-Q.  26.  That  No.  2  pine  oil,  how  is  that  differen- 
tiated from  No.  1  pine  oil? 
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A.    It  is  simply  a  marking  that  they  have. 
X-Q.  27.    A  commercial  name? 
A.     A  commercial  name,  yes. 
X-Q.  28.     Yaryan,  is  it? 
A.    Yes,  I  think  it  is;  in  fact  I  am  sure  it  is. 
WITNESS  EXCUSED. 

MR.  SCOTT:  I  understand  that  samples  have  been 
furnished  to  plaintiff's  representatives  of  all  of  the 
oils  mentioned  in  these  various  reports,  and  that  being 
the  case  I  would  like  to  have  the  record  so  show. 

MR.  WILLIAMS:  Well,  I  don't  know  whether  it 
is  so  or  not.     I  can  get  reports. 

MR.  SCOTT:  Very  well,  I  will  have  Mr.  Dosen- 
bach testify  to  it. 

MR.  WILLIAMS:  I  think  we  got  some  nine  sam- 
ples yesterday,  but  I  am  not  ready  to  say  we  have  sam- 
ples of  everything.     I  will  when  I  know  it. 

BEN  H.  DOSENBACH,  recalled,  testified  as 
follows : 

DIRECT  EXAMINATION. 
BY  MR.   SCOTT: 

Q.  213.  Will  you  please  state  what  oil  samples  you 
furnished  to  a  representative  of  the  plaintiff  and  to 
what  representative  you  furnished  them? 

A.  I  furnished  a  sample  of  number  1  creosote, 
number  2  creosote,  Yaryan  pine  oil,  Barrett's  number 
4,  Graybull  fuel  oil,  Jones'  crude  oil,  Graybull  paraffin 
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base  oil  kerosene  and  Yaryan  mixed  pine  to  repre- 
sentatives of  the  Minerals  Separation  Company,  Mr. 
Higgins  and  Mr.  Truran.  These  samples  were  re- 
quested of  me  to  furnish. 

Q.  214.  They  were  samples  of  the  actual  materials 
used  in  the  mill? 

A.  They  were  such  as  we  use  in  the  Butte  &  Su- 
perior Company's  mill. 

Q.  215.  Were  there  any  other  samples  of  anything 
else  furnished  to  them? 

A.  Yes,  there  have  been  samples  furnished  of  every 
test  that  *^^as  n;adc. 

Q.  216,    In  court  you  mean? 

A.    In  court. 

Q.  217.     Yes,  but  I  mean  the  mill  materials. 

A.  And  samples  were  furnished  Sunday  of  every- 
thing that  was  used,  oils  and  acids  and  sulphates. 

O.  218.    Sunday  the  29th  of  April? 

A.    Yes,  sir. 

CROSS-EXAMINATION. 
BY  MR.  WILLIAMS: 

X-Q.  219.  Mr.  Dosenbach,  it  appears  that  these 
pine  oils  are  used  separately,  and  you  have  given  us  a 
rnixed  sample? 

^  A.  I  gave  5^ou  two  samples.  The  oil  is  contained  in 
one  tank,  which  contains  several  pine  oils  and  when  we 
use  from  that  tank  up  there  consequently  we  can  not 
use  either  one  of  them  separately.  We  do  not  have  the 
capacity  to  put  one  particular  oil  by  itself  so  that  one 
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tank  contains  mixed  pines;  and  a  sample  of  this  was 
furnished  and  also  a  sample  of  the  standard  pine  was 
furnished. 

X-Q.  220.  And  that  standard  pine,  has  it  any  par- 
ticular name  ?     Is  it  number  1  ? 

A.  No,  we  call  it  ''standard  pine  oil"  because  it  has 
the  greater  specific  gravity,  and  is  somewhat  purer 
than  the  other. 

X-0.  221.  Can  you  furnish  a  specimen  of  the  num- 
ber 2  separate,  that  you  formerly  mixed  with  the 
standard? 

A,  I  think  it  may  be  possible  from  the  stock  bottles 
to  furnish  that. 

X-Q.  222.    Will  you  do  so?      . 

A.    I  will,  yes,  be  glad  to. 

MR.  KREMER:  Mr.  Williams,  Mr.  Chapman  and 
Mr.  Truran,  whose  names  are  mentioned,  are  your 
representatives,   are  they  not? 

MR.  WILLIAMS:     Oh,  yes,  yes. 

WITNESS  EXCUSED. 

MR.  SHERIDAN:  If  the  court  pleases,  I  have  an 
understanding  with  counsel  on  the  other  side  that  we 
may  introduce  a  printed  transcript  from  the  stenogra- 
pher's record  taken  from  the  argument  of  both  sides 
■  in  the  Supreme  Court.  We  desire  to  enter  a  part  of 
the  argument  which  appears  on  page  85,  Mr.  Kenyon's 
admission.  In  reference  to  that  he  wants  me  to  read 
into  the  record  beginning  on  page  83  down  to  the  bot- 
tom of  page  85  and  that  I  agreed  to  do.  They  will 
object  to  its  competency. 
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MR.  GARRISON:  No,  we  do  not  obpect  to  its 
competency.  We  object  to  its  relevancy  and  materiali- 
ty. We  do  not  require  them  to  produce  any  proof  that 
the  language  contained  on  the  pages  of  this  book  which 
are  referred  to  is  the  language  used  by  Mr.  Kenyon  or 
the  language  used  by  Justice  McReynolds  or  by  Justice 
Pitney,  or  whoever  uttered  the  language.  We  will 
waive  the  competency  of  proof.  We  do  say  it  is  ut- 
terly irrelevant  and  immaterial. 

MR.  SHERIDAN:  We  will  read  that  so  it  will  ap- 
pear in  the  record  and  then  offer  the  book  as  defend- 
ant's exhibit  228. 

MR.  GARRISON:  By  what  procedure  do  they 
read  it  into  the  record  before  your  honor  has  ad- 
mitted it? 

THE  COURT:    What  are  you  offering? 

MR.  SHERIDAN:  We  offer  the  part  on  page  83, 
page  84,  and  page  85.  The  reason  of  the  materiality 
of  it  is  this:  First,  it  goes  to  show  the  definition  these 
gentlemen  have  placed  on  their  invention;  and,  second- 
ly, thev  are  alleging  in  this  case  that  we  are  estopped 
by  the  Hyde  former  adjudication.  Certainly  anything 
that  makes  then  in  favor  of  Hyde  in  the  former  adjudi- 
cation* would  make  in  favor  of  the  defendant  here;  and 
any  admissions  made  in  solemn  court  such  as  they  are, 
are  undoubtedly  of  advantage  to  the  court  in  any  case 
in  which  he  is  a  party.  We  have  set  it  up  as  a  defense, 
estoppel. 

THE  COURT:  Well,  there  ought  to  be  some  law 
about  that.  I  will  allow  it  to  go  into  the  record,  how- 
ever. 
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MR.  GARRISON:  Your  honor  does  not  care  to 
hear  me  before  the  ruHng? 

THE  COURT:  Nd,  it  will  be  before— let's  see,  how 
many  other  courts?  One  court  at  least.  The  objec- 
tion will  be  overruled  and  the  matter  will  be  admitted, 
the  three  pages,  and  if  entitled  to  no  consideration  the 
court  will  give  it  none  in  making  up  its  decision. 

Pages    in    question    admitted    in    evidence    and 
marked  DEFENDANT'S  EXHIBIT  229. 

MR.  SHERIDAN:  (Reading):  "V/ashington, 
D.  C,  Tuesday,  October  1,  1916. 

"Argument  of  Mr.  William  Houston  Kenyon  in  re- 
ply for  Petitioners-Complainants. 

''MR.  KENYON:  May  it  please  the  court,  the 
question  at  issue,  and  the  only  question,  is  the  ques- 
tion of  invention.  Did  the  step  that  our  patenteestook 
constitute  invention?  The  court  below  said  no;  it  was 
simply  a  matter  of  degree.  Respondent's  counsel  here 
defends  that  proposition  by  saying  that  our  result  is 
attained  not  by  the  diminution  in  the  amount  of  oil, 
but  by  some  trick  of  agitation,  some  novelty  of  agita- 
tion. I  will  address  myself  first  to  that  latter  proposi- 
tion. 

''And  the  history  of  the  birth  of  this  invention  is  a 
complete  answer  to  it.     (Record  pp.  446-448-451). 

"If  your  honors  have  not  already  marked  those  pages 
in  the  record,  I  will  ask  you  to  mark  them;  the  whole 
of  page  448,  the  whole  of  page  451,  and,  on  page  445, 
the  paragraph  just  below  the  middle,  commencing 
'peripheral  velocity  of  cone.' 
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''Contemporaneous  documentary  records,  written 
within  a  few  weeks  of  the  birth  of  this  invention — evi- 
dence of  an  extraordinary  character  of  the  birth  of  a 
most  extraordinary  invention.  These  inventors  were 
working  on  the  Cattermole  process — which,  as  has 
been  explained,  agglutinates  by  oil  in  about  three  per 
cent  proportion  the  metal  particles  into  bigger  gran- 
ules such  that  they  sink  against  an  upcurrent  of  water 
which  carries  the  gangue  up  and  away — the  Catter- 
mole process.  They  were  experimenting  with  modifi- 
cations of  all  the  conditions  of  that  process.  Among 
them  one  line  of  investigation  was  as  to  the  influence 
of  changes  of  peripheral  velocity.  All  sorts  of  varia- 
tions, frornr-840  to  1,460,  in  the  speed  of  the  cone,  were 
made,  but-the  invention  in  issue  was  not  born. 

"Another  line  of  investigation  was  as  to  the  influ- 
ence-of  changes  in  the  amount  of  oil  (page  447,  the 
seventh  item).  Out  of  that  series  of  experiments 
(where  the  only  change  made  from  experiment  to  ex- 
periment was  in  the  amount  of  oil — a  gradual  diminu- 
tion in  the  amount  of  oil,  all  other  things  remaining 
the  same)  vras  born  this  invention. 

"And  the  record  of  it  is  right  there  on  page  448, 
'Details  of  Experiments,'  the  last  column,  'Remarks,' 
'Float  vastl}^  increased' — tracing  that  back  you  see  it 
was  with  three-tenths  of  one  per  cent  of  oil;  and  just 
below  'Float'  again  'vastly  increased' — tracing  that 
back  it  was  with  one-tenth  of  one  per  cent  of  oil. 

"This  float  phenomenon  appeared  (page  451)  when 
the  oil  had  been  reduced  to  about  one-half  of  one  per 
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cent,  said  the  inventors,  after  studying  the  process  six 
weeks. 

*'As  the  amount  of  oil  was  reduced  granulation 
practically  ceased  at  a  range  of  about  one-half  of  one 
per  cent  of  oil,  but  a  certain  amount  of  black  mineral 
froth  was  noticed.  They  were  trying  to  send  the  val- 
ues down,  but  they  began  to  come  up  to  the  top. 

'*MR.  JUSTICE  DAY:     Is  that  on  page  451? 

*'MR.  KEN  YON:     Page  451,  the  third  paragraph: 

*'  'A  certain  amount  of  black  mineral  froth  was, 
however,  noticed  as  a  result.  On  successively  decreas- 
ing the  amount  of  oleic  acid  below  0.5  per  cent  (that  is 
one-half  of  one  per  cent)  it  was  found  that  whereas 
granulation  ceased  there  was  a  growth  in  the  amount 
of  mineral  float-froth  under  these  conditions,  and  that 
the  production  of  such  float-froth  appeared  to  reach  a 
maximum  when  about  0.1%  of  oleic  acid  on  mineral 
was  used.' 

*Tf  that  evidence  is  true  it  disposes  of  the  contention 
that  this  phenomenon  which  has  revolutionized  ore 
concentration  the  world  over  is  to  be  explained  as 
some  trick  of  agitation. 

"MR.  JUSTICE  DAY:  How  do  we  know  that  fact, 
that  it  has  revolutionized  ore  concentration  the  world 
over? 

"MR.  KENYON:  How  do  we  know  it?  This  rec- 
ord shows  that  up  to  1912  about  $9,000,000  worth  of 
values  had  been  taken  out,  in  Australia  and  Sweden 
and  Chile,  from  dump  heaps  that  had  been  valueless 
theretofore,  by  this  process.  The  testimony  that  was 
taken  in  1915  before  Judge  Bradford  shows  what  had 
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happened  in  the  intervening  three  years,  as  pointed  out 
in  his  opinion,  during  which  three  years  an  astounding 
development  occurred  in  this  country. 

"MR.  JUSTICE  M'REYNOLDS:  I  would  like  to 
ask  you  when  in  this  process  of  reducing  oil  your  in- 
vention came  into  existence. 

"MR.  KEN  YON:  At  about  one-half  of  one  per 
cent  of  oil. 

"MR.  JUSTICE  McREYNOLDS:  Before  you  got 
to  one-half  of  one  per  cent  did  you  have  any  inven- 
tion '" 

"MR.  KENYON:  We  were  passing  from  the 
region  of  Cattermole,  which  was  a  distinct — 

"MR.  JUSTICE  McREYNOLDS:  I  want  to  know 
when  your  invention  came  into  existence. 

"MR.  KENYON:  This  invention  was  not  reached, 
I  should  say,  from  those  figures,  until  about  0.5,  that 
is,  one-half  of  one  per  cent.,  of  oil  was  reached. 

"MR.  JUSTICE  McREYNOLDS:  At  one  per  cent 
you  had  no  invention? 

"MR.  KENYON:     No. 

"MR.  JUSTICE  McREYNOLDS:  At  one-half  of 
one  per  cent  you  did  have  invention? 

"MR.  KENYON:  It  began  to  come.  Remote,  but 
it  began  to  come.  At  0.3  of  one  per  cent  the  float  vast- 
ly increased.  At  0.1  of  one  per  cent  of  nil  the  float 
again  vastly  increased. 

"MR.  JUSTICE  McREYNOLDS:  When  this  float 
has  more  than  one-half  of  one  per  cent  of  oil  it  does 
not  infringe? 

"MR.  KENYON:     It  does  not  infringe. 
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FRANK  R.  WICKS,  recalled,  testified  as  fol- 
lows: 

DIRECT  EXAMINATION. 
BY  MR.  KREMER: 

O.  1.  I  believe  you  have  some  tabulations  and  some 
information  Mr.  Williams  requested? 

A.     "^'^s,  sir. 

MR.  KREMER:  Mr.  Williams,  these  are  matters 
that  I  think  you  have  requested  l\Ir.  Wicks  to  produce, 
and  he  now  produces  them.  So  as  to  keep  the  num- 
bers correctly  we  will  offer  them,  a  documicnt  "Chino 
Copoer  Company,  Hurley  plant,  flotation  data  for 
period  from  November  1  to  30th,  inclusive,  1916,  re- 
treatn-ient  of  concentrates." 

THE  WITNESS:  That  is  a  copy  of  the  original 
report. 

Report  admitted  in  evidence  and  marked  DE- 
FENDANT'S EXFIIBIT  230. 

MR.  KREMER:  We  now  offer  the  following  pa- 
per, headed  Chino  Copper  Company,  Hurley  plant, 
resin  and  reagents  used  in  vanner  concentrate  plant, 
during  November,  1916. 

Report  admitted  in  evidence  and  marked   DE- 
FENDANT'S EXHIBIT  231. 

Q.  2.  Mr.  Wicks,  I  believe  you  stated  that  you  came 
to  Butte  in  the  latter  part  of  1912? 


3924       Minerals  Separation,  Limited,  et  al.,  vs. 
Frank  R.  Wicks. 

A.  Came  to  Butte  first  the  last  week  in  October, 
remaining  here  for  about  two  weeks  and  then  I  came 
back  on  the  first  of  December  to  take  charge  of  the 
plant. 

O  3.  Who  was  in  charge  of  the  Butte  &  Superior 
plant  as  superintendent  at  that  time? 

A.    That  is  the  time  that  I  came  here  in  1912? 

Q.  4.    Yes. 

A.  Well,  Mr.  Atwater  was  general  superintendent, 
having  charge  of  both  the  mine  and  the  mill;  and  Mr. 
Col 'ins  was  superintendent  of  the  mill  before  I  took 
charge. 

Q.  5.  \\'hat  if  any,  conversation  did  you  have  with 
jVIr.  Atwatf^r  at  that  time  with  reference  to  the  em- 
ployes of  the  company  engaged  in  and  about  the  oper- 
ations? 

Jv'IR.  GARRISON:  I  object.  Conversations  be- 
tween employes  of  the  defendant  company  certainly 
can't  bind  the  plaintiff  in  this  case. 

MR.  KREMER:  This  is  for  the  purpose  of  im- 
peaching the  testimony  of  Mr.  Atwater,  who  stated 
that  Mr.  Hyde  was  an  employe.  Mr.  Atwater  stated 
in  his  testimony  that  Mr.  Hyde  drew  a  salary  from  the 
Butte  Si  Superior  Company  and  that  he  had  the  right 
to  discharge  him.  This  is  for  the  purpose  of  impeach- 
ment of  the  testimony  of  Mr.  /twater,  to  show  a  con- 
i\-2,r\T  Qtnfement  bv  (him  to)  the  witness. 

TPTTT  COURT:  Well,  did  you  ask  him,  Mr.  At- 
water ? 

l\i^"P  KREMER :  Ves.  T  a<5ked  him  what  if  any  con- 
ver-^ation  he  had  had  with  Mr.  Atwater. 
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MR.  GARRISON:  He  means  did  you  ask  Mr.  At- 
water  for  the  purpose  of  laying  a  basis  for  the  con- 
tradiction. 

MR.  KREMER:  I  don't  think  we  have  to  lay  a 
basis  for  impeachment  of  that  kind  when  the  witness' 
statement  is  absolutely  contrary  to  the  statement  he 
has  made  in  the  course  of  his  employment. 

THE  COURT:  I  think  so.  I  know  of  no  excep- 
tion. If  you  are  going  to  impeach  him  by  showing 
contrary  statements  by  him,  certainly  the  foundation 
must  be  laid.  You  can  show  the  fact  to  be  otherwise, 
that  Mr.  Atwater  had  no  such  authority. 

MR.  KREMER:  I  can  show  that  in  another  way. 
When  Mr.  Atwater  was  off  the  stand  and  they  closed 
their  case  before  this  information  came  to  us. 

THE  COURT:  I  know,  but  that  is  your  misfor- 
tune, but  it  does  not  do  away  with  the  law  governing 
.such  testimony. 

MR.  KREMER:  The  obstacle  is  not  Ossa  Pelion, 
by  any  means,  because  I  can  find  another  way. 

Q.  6.  Who  was  in  the  employ  of  the  Butte  &  Su- 
perior Company  at  the  time  you  came  there  in  the  lat- 
ter part  of  1912,  in  the  matter  of  conducting  of  flota- 
tion operations? 

MR.  GARRISON:  I  object.  I  can't  see  how  it  is 
relevant  as  to  who  was  in  the  employ  of  the  Butte  & 
Superior  Company'  at  that  time. 

MR.  KREMER :  Positive  testimony  that  a  certain 
man  was  in  the  employ  of  the  company.  We  have  a 
nq-ht  to  meet  that,  not  by  the  statement  of  anyone,  but 
tv  the  fact. 
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THE  COURT:     What  was  this  witness'  relation? 

MR.  KREMER:  He  was  mill  superintendent;  came 
there  to  take  charge  of  the  mill  and  did  operate  the 
mill. 

THE  COURT:  I  will  be  frank  with  you  and  say 
it  is  so  long  since  Mr.  Atwater  testified  that  it  has 
passed  my  recollection  somewhat  except  in  its  more 
vital  portions.  Certainly  if  Mr.  Atwater  testified  that 
a  certain  person  was  in  the  employ  of  the  company, 
and  if  that  was  material,  why,  certainly,  the  defense 
has  a  right  to  disprove  it. 

MR.  KREMER:  The  only  attempt  they  have  made 
to  prove  their  allegation  that  he  was  an  employe  of  the 
company.  They  have  alleged  that  he  v^as  an  employe 
of  the  company.  That  is  the  only  attempt  they  have 
ever  made  to  prove  that  statement. 

THE  COURT:  Well,  get  a  little  more  directly  at 
it,  with  this  witness.  Ask  him  whether  he  knows  the 
relation. 

Q.  7.  MR.  KREMER:  Was  Mr.  Hyde  in  the  em- 
ploy of  the  Butte  &  Superior  Company  at  the  time  you 
came  there? 

MR.  GARRISON:  Now,  if  your  honor  please,  that 
must  be  a  matter  of  law. 

THE  COURT:  Ask  him  what  he  knows  about  the 
relations  between  Mr.  Hyde  and  the  defendant,  what 
he  k"ows  of  his  own  knowledge. 

MR.  KREMER:       Very  s^lad  to  ask  it  in  anv  way 
court  or  counsel  direct.     In  fact,  it  is  only  the  ultimate  j 
conclusion  we  are  desirous  of  reaching. 
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Q.  8.  What  do  you  know  of  the  relations  between 
Mr.  Hyde  and  the  company,  if  there  was  any,  in  Oc- 
tober, 1912,  and  the  latter  part  of  1912,  when  you 
came  to  the  plant? 

A.  All  the  information  I  have  is  what  Mr.  Atwater 
told  me  when  I  took  the  place. 

Q.  9.     Who  was  Mr.  Atwater? 

A.     He  was  general  superintendent  of  the  plant. 

Q.  10.    What  did  Mr.  Atwater  tell  you? 

MR.  GARRISON:  Now,  I  object  to  what  Mr.  At- 
water told  him. 

THE  COURT:    Objection  sustained. 

MR.  KREMER:  Exception.  Now,  if  your  honor 
pleases,  I  desire  to  make  an  offer  to  prove.  I  suppose  I 
may  just  as  well  state  it  ? 

THE  COURT:     Certainly. 

MR.  KREMER:     We  desire  to  prove  by  the  wit- 
ness. F.  R.  Wicks,  now  upon  the  stand,  that  the  wit- 
ness M.  W.  Atwater,  who  has  previously  testified  in 
this  case,  stated  to  Mr.  Wicks  when  Mr.  Wicks  came 
to  the  plant  that  Mr.  Hyde  was  not  an  employe  of  the 
Butte  &  Superior  Copper  Company,  Limited.     We  de- 
sire to  prove  by  the  witness  upon  the  stand  and  offer 
to  prove  by  the  witness  upon  the  stand  that  the  wit- 
ness asked  Mr.  Atwater  m  ho  Mr.  Hyde  was  and  that 
Mr.  Atwater  replied  that  Mr.  Hyde  was  the  originator 
of  the  Hyde   flotation  process  which  was  then  being 
used  in  a  general  way,  that  he  told— that  Atwater  told 
the  said  witness,  Wicks,  that  Hyde  had  undertaken  to 
direct  the  installation  of  a   flotation   equipment,   and 
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the  development  of  a  successful  plant,  but  that  he  was 
having  plenty  of  trouble  doing  it.  We  desire  further 
to  show  by  the  witness,  Wicks,  upon  the  stand,  that 
the  said  witness  asked  the  said  Atwater  if  Hyde  was 
retained  as  consulting  engineer  or  whether  he  was  in 
the  employ  of  the  company,  and  that  the  said  Atwater 
told  the  said  witness.  Wicks,  now  upon  the  stand,  that 
Hyde  was  neither  an  employe  nor  a  consulting  engin- 
eer, but  that  he  had  contracted  to  do  certain  things, 
and  that  up  to  that  time  hadn't  succeeded  in  doing 
them.  We  desire  to  further  prove  by  the  witness  upon 
the  stand  that  the  said  Atwater  explained  to  the  said 
witness,  Wicks,  now  upon  the  stand,  the  contract  be- 
tween Hyde  and  the  company  and  showed  him  a  copy 
of  the  contract  and  allowed  the  witness  to  read  it  over 
so  that  he  v/ould  be  familiar  with  the  situation.  We 
desire  further  to  show  by  the  witness  upon  the  stand 
that  he  came  to  Butte  to  rearrange  the  milling  forces 
and  to  assume  the  position  of  mill  superintendent.  We 
desire  further  to  show  by  the  witness  upon  the  stand 
that  he  became  mill  superintendent  and  that  the  said 
Hyde  was  not  an  employe  of  the  said  company,  but 
was  operating  as  an  independent  engineering  con- 
tractor. 

That  covers  the  offer,   and  in  makino-  the  offer  T  ' 
desire  to  state  that  we  wi^l  prove  any  one  or  all  of 
the   statements   there  contained.  | 

MR.  GARRISON:  I  do  not  care  to  be  met  with! 
an  offer.  I  prefer  to  have  him  ask  the  witness! 
questions.  ,     j 
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MR.  KREMER:  We  have  a  right  to  make  an 
offer  after  the  court  has   ruled. 

THE  COURT:  He  asked  a  question  which  was 
objected  to  and  the  court  sustained  it.  Now,  he 
simply  niakes  an  offer  of  what  he  would  prove. 

MR.  GARRISON:  I  am  faced  now  with  the 
necessity  of  objecting  to  this  offer,  in  which  case,  if 
your    honor    j)leases — 

THE  COURT:  This  offer  is  onlv  a  continua- 
tion  of  the  former  question.  It  is  only  the  same  mat- 
ter, just  what  Mr.  Wicks  says. 

MR.  KREMER:  The  offer  is  in  compliance  with 
the  ruling  of  the  court.  I  cannot  continue  to  ask 
questions. 

THE   COURT:      State   your   objection. 

MR.  KREMER:  You  may  interpose  your  objec- 
tion. 

MR.  GARRISON:     Thank  you,  sir. 

MR.    KREMER:      You   are   entirely   welcome. 

THE    COURT:      Proceed. 

MR.  GARRISON:  I  do  not  care  unless  your 
honor  rules  that  that  is  the  practice  in  this  district. 

THE  COURT:     It  is  the  practice  here. 

MR.  GARRISON:  I  am  then  put  at  the  peril 
of  admitting  that  he  can  prove  all  of  this  and  objec- 
ting that  it  is  immaterial.  I  do  not  care  to  be  fronted 
with  that.  I  would  prefer  infinitely  to  have  him  ask 
the  questions.     I  don't  think  this  witness  can  testify — 

MR.  KREMER:  Do  -you  withdraw  your  objec- 
tion to  the  previous  question. 
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THE  COURT:  No.  I  remember  a  case  once 
before  a  jury  and  counsel  asked  a  question  and  it 
was  objected  to  and  sustained.  The  jury  was  sent 
out  and  he  made  a  very  long  and  very  striking 
offer,  and  the  court  permitted  him  to  call  his  witness 
and  see  if  he  could  testify  to  that.  He  immediately 
withdrew  his  offer.  Now,  there  is  no  charge  in 
that— 

MR.  KREMER:     If  that  is  a  challenge,  I  accept  it. 

THE  COURT:  That  is  what  counsel  is  guarding 
against.  He  don't  want  to  admit  that  all  of  these 
things  would  be  testified  to  because  sometimes  strategy 
and  enthusiasm  will  lead  a  coimsel  to  offer  a  lot 
more  than  he  can  carry  out.  Now,  he  has  a  right  to 
take  that  view,  for  his  protection. 

MR.  KREMER:  I  am  willing  he  may  object  to 
any  part  of  the  offer. 

THE  COURT:  He  only  asks  a  division,  so  that 
you  only  ask  one  question  at  a  time, — well,  as  a  matter 
of  fact,  when  you  don't  have  a  jury  in  court  it  won't 
matter.     It  will   really  go  into  the   record. 

MR.  GARRISON:  I  shall  have  to  object  to  some 
of  these  questions.  I  think  I  would  like  to  have 
this    gentleman's   views   on   certain   questions. 

THE   COURT:      Ask   questions. 

Q.  11.  MR.  KREMER:  Did  you  have  a  conver- 
sation with  Mr.  Atwater  with  reference  to  Mr.  Hyde's 
connection  with  the  Butte  &  Superior  Copper  Com- 
pany, Limited,  when  he  came  to  Butte  to  take  charge 
of    the   milling   operations. 
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A.     Shortly  after   I   came  there;  yes,   sir. 

O.  12.  State  the  circumstances  of  that  conversa- 
tion ? 

MR.  KREMER:  Now,  I  want  to  be  very  fair 
with  him  and  I  won't  ask  questions  that  will  lead 
him. 

MR.  GARRISON:  I  do  not  think  that  that  can 
show  the  relation  between  Mr.  Hyde  and  the  Butte 
&  Superior  Company.  We  already  have  in  evidence 
a  written  contract  which  counsel  says  was  show» 
this  gentleman,  and  says  Mr.  Atwater  gave  him  a 
copy  of  that  contract.  I  don't  know  whether  that 
would  be  relevant  or  not.  He  may  have  put  a  con- 
struction of  his  own  on  that  contract.  I  doubt  very 
much  whether  that  would  be  relevant.  We  have 
the  original  showing  exactly  what  the  money  was 
paid  for,  in  his  vouchers,  and  we  have  them  here 
and  it  seems  to  me  it  resolves  itself  into  a  question 
of  law  and  Mr.  Atwater,  I  have  found  from  read- 
ing the  testimony — testimony  in  this  respect,  reading 
from  page  139  of  the  transcript:  "Q.  13.  During  the 
time  that  you  were  superintendent,  from  the  date 
that  you  mention  in  1911  down  to  the  time  that  you 
ceased  your  connection  with  the  company  in  February 
of  1913,  did  you  at  any  time  pay  moneys  to  James 
M.  Hyde  on  behalf  of  the  Butte  &  Superior  Com- 
pand,  the  defendant?  A.  Yes.  Q.  14.  Did  you 
pay  him  a  flat  sum  of  money  per  day  or  did  you  pay 
him  moneys  made  up  of  items  of  expenses  or  both? 
A.    We  paid  him  so  much  a  month."     Now  then,  the 
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vouchers  show  payments  monthly,  payments  with  all 
the  descriptive  language  that  the  vouchers  of  these  com- 
panies have  upon  them  to  show  for  what  the  payment 
was  made  and  the  contractual  relations,  about  which 
this  gentleman  I  do  not  understand  has  any  original 
information.  If  he  has,  that  is  another  matter.  If 
he  is  here  to  testify  to  any  phase  of  the  making 
of  the  contract  between  Hyde  and  the  Butte  &  Sup- 
erior, I  shall  withdraw  my  objection  instantly;  but 
as  I  understand  it  he  came  there  long  after  this  con- 
tract had  been  made;  and  there  is  no  offer  to  prove 
that  he  had  anything  to  do  with  that.  Then  his  con- 
struction of  the  contract  must  be  immaterial.  What 
characterization  he  would  put  upon  these  payments 
certainly  would  be  immaterial. 

THE  COURT:  Are  3^ou  shifting  your  ground 
from  the  objection  formerly  made  which  was  that 
this  can  only  serve  to  impeach  Hyde  and  no  founda- 
tion has   been  laid? 

MR.    GARRISON:      You   mean    Atwater? 

THE  COURT:     Yes.     Are  you  abandoning  that? 

MR.   GARRISON:     No,  sir,  I  am  not.     I  am  re- 
inforcing   that    ground    because    he    is    now    asking 
what  talks  he  had  with  Atwater  about  Hyde.     I  can- ; 
not  sec  that  that  is  material.  '< 

THE  COURT :     You  desire  counsel  to  put  it  in  the  I 
form  of  a  question? 

MR.  GARRISON:     I  do.  j 

THE  COURT:     So  state.     If  vou  have  anv  objec- 
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tion  to  this  question  state  it  so  the  court  can  tell  and 
we  can  go  on   to  the  next  one. 

MR.  GARRISON:  I\Iy  objection  is  that  conversa- 
tions between  Yir.  Wicks,  this  witness,  and  Mr.  At- 
water  inquired  about  by  counsel  in  this  case,  are 
irrelevant  and  immaterial ;  and,  if  intended  to  im- 
peach Mr.  Atvvater,  no  proper  foundation  is  laid 
for  them. 

THE  COUR.T:     The  objection  will  be  sustained. 

MR.  KREMER:  I  now  renew  my  offer.  I  am 
perfectly  willing  to  rest  upon  my  offer.  I  made 
no  request  that  I  be  permitted  to  ask  any  further 
questions.  I  abide  by  the  ruling  of  the  court  and  I 
now  renew  my  offer  to  prove  by  this  witness  as  pre- 
viously stated. 

THE   COURT:      Let's   see   your   offer. 

MR.  KREiNIER:  I  haven't  it  reduced  to  writing, 
but  I  will  show^  you  from  w^hat  I  read.  This  is  the 
substance  of  it. 

THE  COURT:  This  offer  is  in  reference  to  what 
Mr.  Atwater  may  have  stated   to   this   witness. 

MR.  KREMER:  No,  I  want  to  show  as  I  stated 
before,  we  desire  to  show  the  relationship  existing. 
I'irst  of  all,  I  stated  it  was  for  the  purpose  of  im- 
peaching the  testimony  of  Mr.  Atwater.  My  first 
question  was — I  desire  to  show  by  this  witness  first 
that  ^Ir.  Atwater's  statement  is  to  be  discredited  be- 
cause of  a  statement  of  a  different  character  made 
to  the  witness.     That  is  one  reason.     Second,  I  desire 
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to  show  by  the  witness  the  connection  of  Mr.  Hyde 
with  the  company  as  outhned  by  the  general  super- 
intendent of  the  company,  Mr.  M.  W.  Atwater,  who 
has  previously  testified  in  this  case,  and  to  show  that 
notwithstanding  the  fact  that  Mr.  Atwater  as  prev- 
iously upon  the  stand  stated  and  at  a  time  when 
we  did  not  have  this  information  available  or  know 
of  it,  has  stated  that  he  paid  Mr.  Hyde  a  salary  and 
that  he  had  the  right  to  discharge  him.  And  for  that 
reason  we  consider  this  testimony  competent  and  most 
material. 

MR.  GARRISON:  I  would  like  to  have  counsel 
point  out  that  portion  of  Mr.  At  water's  testimony 
that  he  proposes   to  show   this   statement  of  conflict. 

MR.  KREMER:     I  don't  know  the  page  of  it. 

MR.  GARRISON:     Then  point  out  one  place. 

MR.  KREMER:  All  right,  I  will.  I  will  show 
you    the    word    ''salary." 

MR.   GARRISON:     All   right,   do  so. 

Q.  15.  First  of  all,  I  will  supplement  this;  page  138. 
"Did  you  pay  him  any  money?  A.  We  paid  him 
so  much  a  month."     I  will  show  you  the  word  salary. 

MR.  GARRISON:  I  remember  the  word  salary, 
and  I  remember  that  he  took  it  back  later.  He  took 
back  a  lot  of  things. 

MR.  KREMER:  We  have  a  right  to  impeach 
anything  that  he  said  on  direct,  notwithstanding  his 
equivocations  on  cross  examination. 

THE  COURT:  Under  no  rule  by  which  Mr.  At- 
water's   statement   to   this   witness   could   be  admitted 
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here  to  serve  the  defendant  except  under  the  rule  of 
impeaching  testimony.  If  there  is  any  such  rule  I 
am  either  ignorant  or  forgetful  of  it  at  this  time.  No 
foundation  having  been  laid  by  the  method  always 
understood — "Did  you  say  thus  and  so  to  so  and  so 
in  the  presence  of  such  parties  at  such  a  time  and 
place?"     It  is  inadmissible. 

MR.  KREMER:  Your  honor  realizes  the  situa- 
tion. 

THE  COURT:  Yes,  but  I  have  had  that  question 
up  before,  and  it  has  gone  to  the  Circuit  Court  of 
Appeals  of  this  circuit  in  the  case  of  Egan  vs.  Great 
Northern,  and  it  was  ruled  out  there  and  the  court 
sustained  me. 

MR.  KREMER:  That  is  the  statement  of  a  wit- 
ness (I  think  I  can  see  a  difference  here),  for  the 
purpose  of  impeaching  his  credibility.  This  is  testi- 
mony with  reference  to  a  statement  of  fact.  Here 
is  a  man  who  was  general  superintendent  of  the 
company,  charged  with  knowledge,  and  of  know- 
ing who  were  his  employes.  His  statement  is  a  state- 
ment of  fact;  and  if  a  condition  is  altered,  whereby 
a  former  general  superintendent  seeks  to  take  the 
stand  to  testify  against  his  former  employers  with 
reference  to  something  that  was  presumably  within 
his  knowledge  and  based  on  what  occurred  under 
his  superintendency,  then  it  becomes  fact  testimony 
as  to  what  he  said  with  reference  to  the  condition 
of  affairs  when  he  was  superintendent.  Your  honor 
must  bear  this  in  mind — I  appreciate  that  it  is  a  nov- 
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city,  but  Mr.  Atwater's  sole  information  given  here 
on  the  stand  was  of  a  character  relating  to  his  super- 
intendency;  and  certainly,  if  that  is  testimony — A 
statement  made  by  him  at  that  time  in  connection 
with  the  same  matter  is  a  statement  of  facts,  rather 
than  a  mere  question  of  direction  to  his  credibility. 
The  situation  is  a  trifle  unusual,  but  I  see  no  way 
of  raising  this  cjuestion  under  the  objection  of  the 
parties  and  the  objection  being  sustained  by  the  court, 
than  by  an  offer  of  proof,  which  I  have  made  in 
accordance  with  the  practice.  I  have  not  attempted 
to  impeach  anything  in  that  offer,  save  and  excej)t 
that  which  I  propose  to  prove  and  which  I  have  here 
offered,  the  data  from  which  I  made  the  offer  of 
proof. 

MR.    GARRISON:      Do   I    understand    that   under 
the  practice  I  have  got  to  accept  or  reject  that  offer? 

MR.  KREMER:     No,  I  think  not.  Judge  Garrison; 
if   you   will    wait    a   moment — 

MR.   GARRISON:     I  beg  your  pardon;   I   will  sit 
down. 

MR.  KREMER:  I  wish  you  would,  occasionally; 
the  statement  whether  he  is  to  accept  or  reject  is 
as  to  the  competenc}'  of  that  testimony.  If  that  testi-  ! 
mony  is  competent,  and  if  he  has  relied  upon  his  | 
knowledge  of  the  rules  of  evidence  in  directing  the  j 
objection  to  the  court,  and  the  court  is  in  accord  | 
with  his  view,  and  he  desires  that  objection  to  remain,  I 
then   certainly  he   is   charged  with   the   truth   of  that  j 
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testimony,  or  at  least  he  is  charged  with  the  knowl- 
edge" that  the  witness  would  testify  to  it. 

THE  COURT:     The  error,  if  error  is  committed — 
I  don't  understand  that  the  Circuit  Court  of  Appeals 
will    take    it    as    the    same    as    though    that    testimony 
were  in  the  record.     If  it  is  sufficiently  material  they 
will  send  the  case  back  to  give  an  opportunity  to  have 
it  introduced.      But   I   remember   another   case   where 
the   court   sustained   an   objection — perhaps    you   have 
heard  of  it — The  witness  was  asked  to  relate  a  certain 
occurrence    in    a   conversation,    and    the    witness    was 
asked   "What   did   Mary   say?"   and    it   was   objected 
to  and  the  objection  sustained,  and  it  went  to  the  Court 
of  Appeals,  and  they  held  that  it  was  error  and  sent 
the   case   back,    and    when    it    came   back    they   asked 
the  witness   again,    "What   did   Mary   say?"   and   the 
witness  answered  "Mary  did  not  say  anything."     So 
that  involved   the   Circuit  Court  of   Appeals   for   that 
trifling,  matter.      (Laughter.)      Now,   it  is   something 
the  same  here.     If  I  exclude  this  and  it  goes  to  the 
Circuit  Court  of  Appeals,   the   Circuit   Court  of  Ap- 
peals will  never  say  that  the  defendant  has  admitted 
that  that  is  true;  they  will  send  it  back  to  find  out 
whether   Mr.   Atwater   did   say   anything   to   the   wit- 
ness or  not. 

MR.  KREMER:  The  situation  is  different;  we  have 
already  told  you  what  "Mary"  is  going  to  say. 

THE  COURT:  Yes,  but  the  witness  has  not  testi- 
fied to  it.  It  does  not  involve  the  construction  \.\\v 
plaintiff  places  on  it.     The  court  could  inquire,  as  a 
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matter  of  good  faith,  like  it  did  inquire  as  it  has 
told  you  about,  and  I  think  the  offer  is  properly  made, 
and  you  can  state  your  objection  to  it  as  it  is. 

MR.  GARRISON:  I  am  not  going  to  object  to  the 
offer,   your  honor. 

THE  COURT:     Proceed,  then. 

O.  16.  What  did  Mr.  Atwater  say  with  reference 
to  Mr.  Hyde? 

MR.  GARRISON:  Now,  I  object  to  the  question, 
if  your  honor  please. 

THE  COURT:  I  see  the  method  counsel  is  taking, 
and  I  can  not  say  that  he  is  not  correct.  He  simply 
intends  now  that  you  should  put  your  questions  as 
you  desire,  and  he  will  object  to  each  specific  ques- 
tion as  it  comes,  if  he  wants  to.  The  objection  will 
be  sustained  to  this   question. 

Defendant  excepted. 

MR.  KREMER:  Now,  if  your  honor  please,  I 
renew  my  offer  to  prove. 

THE  COURT:  The  court  v/ill  not  entertain  the 
offer  to  prove.  You  can  put  specific  questions  to 
this  witness,  which  will  cover  your  offer  to  prove. 
You  can  have  an  exception  to  the  court's  ruling  on 
that? 

MR.  KREMER:  I  don't  desire  an  exception;  I 
only  want  an  understanding.  I  would  like  to  save 
time,  if  possible. 

THE  COURT:  The  court  will  finally  say  how  its 
time  should  be  taken  up,  and  it  says  it  will  give  you 
the  time. 
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MR.  KREMER:  All  right,  your  honor,  I  will 
proceed  on  that  line. 

Q.  17.  When  you  came  to  Butte,  in  the  latter  part 
of  1912,  what  conversation,  if  any,  did  you  have  with 
Mr.  M.  W.  Atwater  with  reference  to  the  employes 
— with  reference  to  who  were  the  employes  in  the  Black 
Rock  mill? 

MR.  GARRISON:  That  is  objected  to  as  incompet- 
ent, irrelevant  and  immaterial. 

Objection  sustained;  defendant  excepted. 

MR.  GARRISON:  If  it  is  intended  to  contradict 
Mr.  Atwater  there   is  no  basis — 

MR.  KREMER:     The  court  has  ruled. 

THE  COURT:  There  is  time  enough  for  one  at 
a  time.  I  did  rule,  however,  before  you  finished 
your  objection,  however,   Mr.   Garrison. 

MR.  GARRISON:  I  wanted  to  say  that  if  it  is 
intended  to  contradict  Mr.  Atwater,  no  proper  basis 
has  been  laid. 

Objection  sustained;  defendant  excepted. 

Q  18.  What  conversation  did  you  have  with  Mr. 
Atwater  with  reference  to  Mr.  Hyde's  connection  with 
the  Butte  &   Superior   Copper   Company   Limited? 

MR.  GARRISON:  I  object  to  that,  if  your  honor 
please,  if  it  is  intended  to  contradict  Mr.  Atwater,  on 
the  ground  that  no  proper  basis  has  been  laid;  and 
otherwise  I  cannot  see  how  it  is  relevant  or  material 
to  any   issue   in   this   suit. 

Objection  sustained;  defendant  excepted. 
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Q.  19.  What  did  Mr.  Atwater  say  to  you  with 
reference  to  whether  Mr.  Hyde  was  an  employe  of  tlie 
JButte  &  Superior  Mining  Company,  Limited? 

MR.  GARRISON:  I  repeat  the  objection  that  I  just 
previously  made. 

Objection  sustained;  defendant  excepted. 

Q.  20.  What,  if  anything  did  Mr.  Atwater  state 
to  you  with  reference  to  an  inquiry  propounded  by  you, 
as  to  whether  Mr.  Hyde  was  a  consulting  engineer  or 
whether  he  was  in  the  employ  of  the  company? 

MR.  KREMER:  At  this  time  I  desire  to  state  that 
if  that  is  objected  to  on  the  ground  that  it  is  leading 
I  will  reform  the  question. 

MR.  GARRISON :  I  don't  object  to  it  on  the  ground 
that  it  is  leading;  I  repeat  the  objection  I  made  to 
the  previous  question. 

Objection  sustained;  defendant  excepted. 

Q.  21.  What  if  anything  did  Mr.  Atwater  say  to 
you  with  reference  to  Mr.  Hyde's  contract  with  the 
Butte  &  Superior  Copper  Company,  Limited? 

A.  Mr.  Atwater  told  me  that  that  contract  con- 
stituted the  only  connection  between  Hyde  and  the 
company. 

Q.  22.     Did  he  show  you  a  copy  of  the  contract? 

A.     He  did. 

Q.  23.  Mr.  Wicks,  I  present  to  you  Plaintiff's  Ex- 
hibit No.  1  and  ask  you  to  glance  over  that  and  state 
whether  or  not  the  contract  there  set  forth  is  a  copy 
of  the  contract  which  vou  refer  to. 
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A.  I  can  not  identify  it  exactly  from  this  copy, 
because  I  can  not  identify  the  signatures. 

O.  24.  Would  you  just  glance  over  it  and  see  the 
substance  of  it,  and  if  necessary,  read  it. 

MR.  GARRISON:  This  is  the  only  written  con- 
tract there  was,  isn't  it? 

MR.  KREMER:  There  was  a  modification  of  this 
contract.  I  don't  think  the  witness  ever  saw  the 
modification. 

A.  I  can  identify  it  by  one  portion  of  it  in  a 
moment,  when  I  find  it. 

MR.  GARRISON:  Outside  of  the  record  I  will 
agree  that  it  is  the  same  contract  so  the  witness  may 
be  at  liberty  to  answer  yes  if  he  likes. 

MR.  KREMER:  Very  well,  it  is  the  same  con- 
tract. 

MR.  GARRISON:  I  won't  cross  examine  him  about 
that. 

O.  25.     It  is,  the  contract,  isn't  it? 

A.  All  right,  with  that  understanding  I  can  identify 
it. 

Q.  26.     When  did  you  assume  charge  of  the  mill? 

A.     On  the  first  of  December,  1912. 

0.  27.  Did  you  have  control  of  all  the  men  operating 
in  that  mill  ? 

A.     Yes,  sir. 

Q.  28.    All  of  the  employes  of  the  company? 

A.  All  of  the  employes  of  the  company  who  were 
connected  in  any  way  with  the  milling  operations  or 
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with   the   surface   operations   which   pertained   to   the 
milling  department. 

Q.  29.     Did  you,  Mr.  Wicks,  know  James  M.  Hyde 

during  that  time?  ,i 

A.     Yes,  I  met  Mr.  Hyde  then.  • 

Q.  30.     Was  Mr.  Hyde  employed  at  that  mill? 
MR.  GARRISON:     I  object  to  that. 
THE  COURT:     The  witness  has  already  testified 
that  he  knew  nothing  of  the  relations  of  Mr.   Hyde 
Other  than  what  Mr.  Atwater  told  him,  and  this  ques-  . 
tion  calls  for  a  conclusion;  he  can  only  make  his  ans- 
.wer  from  that  information. 

MR.  KREMER:  No,  your  honor,  I  believe  the 
witness  testified  as  to  what  Mr.  Atwater  testified  as 
to  the  contract,  and  Mr.  Atwater  told  him  that  that 
was  the  only  connection  with  the  company.  This  wit- 
ness then  took  charge  of  the  mill  himself,  and  had 
superintendence  over  the  mill  and  all  the  employes  of 

the  mill. 

THE  COURT:  You  can  ask  him  what  control 
he  exercised  over  Mr.  Hyde.  This  question  calls  for 
a  conclusion  and  the  objection  will  be  sustained. 

Defendant  excepted. 

Q.  31.    What  relationship— or  at  least  what  control 

did  you,  as  mill  superintendent,  have  over  Mr.  James 

M.    Hyde,    if    any? 

A.    I  had  none  whatever. 

Q.  32.     Was  Mr.  Hyde  in  and  about  the  mill? 

A.     He  visited  the  mill  several  times,  yes. 
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O.  ?)Z.     Any  particular  portion  of  the  mill? 

A.  Particularly  the  flotation  plant.  I  showed  him 
through  the  other  part  of  the  plant,  but  he  was  around 
the  flotation  plant  himself. 

Q.  34.  What  would  he  do  about  the  flotation 
plant? 

A.     Stand  around  and  look  at  it. 

0.  35.     An3^thing  else? 

A.     I  never  saw  him  do  anything  else. 

Q.  36.  As  mill  superintendent  it  was  your  duty, 
1  suppose  to  O  K  or  approve  the  pay  rolls  of  the  com- 
pany with  reference  to  the  compensation  paid  the  men 
who  worked  in  the  mill? 

A.  Yes,  I  approved  the  mill  payrolls,  I  think,  every 
month,  and  during  a  part  of  the  time  I  also  approved 
the  entire  plant  payroll. 

Q.  37.  Did  the  name  of  James  M.  Hyde  appear  on 
that  pay  roll  at  any  time? 

A.  No ;  I  can  remember  very  distinctly  that  I  never 
saw  his  name  upon  the  pay  roll. 

CROSS   EXAMINATION, 
BY  MR.  GARRISON: 

aQ.  38.     How  long  did  you  remain  the  mill  superin- 
tendent ? 

A.     Until  April,   1915. 
hQ'  39.    From  what  month  in  1912? 

A.     From  December,   1912,  until  April,   1915. 
}Q-  ^0.     And   how   long  after  you   went   there   did 
Hyde  remain  there? 
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A.     I  don't  remember  having  seen  him  around  the 
plant  after  February  of   1913. 

")lQ.    41.     And   when   you   did    see   him    around   the 
plant,  what  part  of  the  plant  was  he  around? 

A.     He  generally  went  direct  to  the  flotation  plant. 
'^lQ.  42.     And  where  was   that  with   respect  to  the 
mill? 

A.     At  the  lower  end  of  the  mill. 
^Q.  43.     And  in  the  mill  in  the  same  building. 

A.    In  the  lower  end  of  the  main  building. 
^  Q.  44.     And  that  flotation  plant  was  entirely  under 
the  charge  of  Mr.  Hyde,  was  it? 

A.     No,  sir. 
).Q.  45.     Under  whose  charge  was  it? 

A.     It  was  under  Mr.  Shimmin's. 
\Q.  46.    And  he  was  what  sort  of  an  official? 

A.     He  was  assistant  mill  superintendent. 

Q.  47.  You  know  that  Hyde,  of  course,  was  paid 
moneys  by  the  Butte  &  Superior  Company  for  what- 
ever he  was  doing,  did  you  not? 

A.  No,  I  had  no  knowledge  of  what  'payment  they 
were  making  on  the  contract. 

MR.  GARRISON:  I  move  to  strike  out  the  part 
of  the  answer  that  is  not  responsive,  the  latter  part. 

MR.  KREMER:  We  resist  the  motion,  for  the 
reason  that  the  record  shows  that  that  was  the  only 
contract  between  him  and  the  company. 

MR.  GARRISON:  It  is  not  responsive;  I  asked 
him  if  he  knew  they  were  paying  Hyde  money  for 
whatever  he  was  doing. 
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THE  COURT:  It  may  be  stricken  after  the  word 
"no." 

Defendant   excepted. 
^.Q.  48.     Did  you  know  what  Hyde  was  doing  there? 
Answer  yes  or  no. 
A.      Yes,   I   knew. 
H^.  49.     And  whatever  he  was  doing,  he  was  doing 
under  Mr.   Shimmin's  direction,  was  he? 

A.  No,  he  was  never  under  Mr.  Shimmin's  direc- 
tion. 

MR.  KREMER:     Mr.  Shimmin  came  a  year  later. 
LQ.  50.     I    thought    you    answered    a    few    minutes 
ago  by  saying  that   ]\lr.   Shimmin  was   in  charge  of 
the  flotation  plant  at  that  time. 

A.  Mr.  Shimmin  was — I  was  in  charj^e  of  the  en- 
tire  plant,  and  Mr.  Shimmin  was  directly  under  me 
in  the  direction  of  the  operations;  Mr.  Kremer  is 
VvTong  there.     He  succeeded  me  as  superintendent. 

(^O.    51.      I    thought   you   told   me    a    few    questions 
back  that  he  was  under  Mr.  Shimmin's  directions. 

A.     No,  sir;  I  did  not  intend  to  tell  you  that. 
yO.-'52.     Under  whose  direction  was  he? 

A.     I    don't   know. 
\Q.    53.      You   know,    do   you    not,    that   Mr.    Hyde 
did  not  have  the  direction  of  that   flotation  plant  at 
that  time,  don't  you? 

A.     Yes,  I  know  that  he  did  not  have  direct  charge 
of   the   operation. 
YO.  54.     \Mio  did  have  direct  charge  of  the  opera- 
tion ? 
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A.     Mr.  Shimmin. 
]/Q.  55.     Whatever  he  did,  he  did  under  Mr.  Shim- 
min's  direction,  did  he? 

A.     I  never  saw  Mr.  Hyde  do  anything  there. 
i-Q.  56.    Why  do  you  say  that  his  presence  was  detri- 
mental ;  do  you  mean  the  mere  bulk  he  took  up  ? 

A.      Because   of  his   advice   and   conversation   with 
the  employes. 
jZ  Q.  57.     Being  useless  ? 

A.     Absolutely. 
X  Q.  58.     So  that,  as  a  matter  of  fact,  whatever  was 
done  in  that  flotation  plant  after  you  got  there,  was 
done  by  Shimmin? 

A.     Well,  it  was  done  by  me;  I  was  in  charge  of 
the  plant. 
iQ.  59.    Yes? 

A.     But  the  major  part  of  the  direct  operation  was 
by  Mr.  Shimmin. 

to.  60.    And  that  plant  worked  on  Butte  &  Superior 
ore? 

A.     Yes. 

/.Q.   61.     And  it  was  worked  by  Butte  &  Superior 
men? 

A.     Yes. 
j/Q.  62.     And  whatever  avails  came  from  it  went  into 
the  same  coffers  as  all  the  other  moneys  of  the  Butte 
&  Superior? 

A.     I  don't  know  where  the  money  went. 
JJ^.  63.     You  have  no  reason  to  believe  that  it  went 
to  any  other  place,  have  you? 
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MR.  KREMER:     I  object  to  that  question  as  nol 
proper  cross  examination. 

Objection  sustained.     Plaintiff  excepted. 

WITNESS    EXCUSED. 


JAMES  MACDONALD  HYDE,  a  witness  for  the 
defendant,  after  being  duly  sworn,  testified  as 
follows : 

DIRECT    EXAMINATION, 
BY  MR.   KREMER: 

0.  1.     State  your  name. 

A.    James  Macdonald  Hyde. 

Q.  2.  You  are  the  same  James  M.  Hyde  who  was 
defendant  in  the  case  of  Minerals  Separation  Limiteof 
and  another  in  a  case  brought  in  this  court? 

A.      I   am. 

O.  3.  And  prosecuted  through  to  the  Circuit  Court 
of  Appeals  and  to  the  Supreme  Court  of  the  Unitec) 
States  ? 

A.     I  am. 

Q.  4.  Mr.  Hyde,  w^hen  did  you  come  to  Butte  the 
first  time? 

A.  I  came  to  Butte  in  the  spring  of  1911;  I  be- 
lieve it  was  in  the  month  of  March. 

Q.  5.  What  was  the  occasion  of  your  visit  tD 
Butte? 

A.     I  came  as  an  assistant  examining  engineer  to 
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Mr.  Kuehn,  to  make  an  examination  of  the  Butte  & 
Superior  mine,  I  believe  for  Hayden,  Stone  &  Com- 
pany, of  New  York. 

Q.  6.  Did  you  at  that  time  make  any  examination 
or  make  any  tests  as  to  whether  or  not  the  ores  of 
tlie  Butte  &  Superior  Copper  Comxpany,  Limited  were 
adaptable  to  the  oil  flotation  method  of  treatment? 

A.     I   did. 

Q.  7.  By  whom — For  whom  did  you  make  the 
tests  ? 

A.  I  made  the  tests  directly  for  Mr.  Herbert  C. 
Hoover,  who  has  since  been  chairman  of  the  Belgian 
Relief  Committee,  and  is  so  well  known  in  that  con- 
nection. 

O.  8.     What  was  Mr.  Hoover  then? 

A.  He  was  a  mining  engineer  and  an  independent 
operator,  and  in  this  particular  business  he  was  asso- 
ciated with  Mr.  Chester  Beatty  of  New  York,  relative 
to,  mterest  which  Mr.  Beatty  and  Mr.  Hoover  might 
have  in  a  certain  bond  issue  which  was  to  be  made. 
The  object  of  my  visit  was  nominally  that  of  assist- 
ant examiner  of  mines  with  Mr.  Kuehn.  I  took  that 
position  and  acted  in  that  capacity  to  familiarize  my- 
self with  the  situation  so  that  I  could  determine  for 
Mr.  Hoover  when  the  examination  of  the  mine  was 
aver,  whether  or  not  the  ores  of  the  Butte  &  Superior 
Comxpany  could  be  so  successfiilly  worked  as  to  make 
the  bond  issue  probably  a  profitable  venture. 

O.  9.  Was  Mr.  Hoover  connected  with  the  Butte 
&  Superior  Copper  Company,   Limited? 
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A.     Not  to  my  knowledge. 

Q.  10.  Or  any  of  the  gentlemen  mentioned  Iw  you, 
were  they  connected  with  the  Butte  &  Superior  Cop- 
per Company,  Limited? 

A.     Not  to  my  knowledge. 

Q.  11.  After  you  had  made  those  tests,  did  you 
make  a  report  to  Mr.  Hoover,  Mr.  Beatty  and  others? 

A.  I  reported  to  no  one  but  Mr.  Hoover,  until 
after  Mr.  Hoover  had  given  me  his  permission  to 
report  to   others. 

O.  12.  When  was  that  permission  given,  approxi- 
mately ? 

A.  My  memory  of  the  circumstances  is  this,  that 
when  Mr.  Kuehn  made  his  report  in  New  York  I 
received  a  telegraphic  inquiry  to  know  what  results 
1  had  obtained  in  testing  the  ore  by  other  methods 
than  those  used  in  the  mill,  and  I  replied  that  I  could 
not  inform  anyone  but  Mr.  Hoover,  and  that  his  per- 
mission would  have  to  be  obtained  before  I  would 
make  any  report  at  all,  and  my  memory  is  that  I 
telegraphed  Mr.  Hoover  asking  that  he  give  me  per- 
mission— and  that  he  gave  me  permission  to  inform 
Mr.  Kuehn,  not  in  definite  figures,  but  in  generali- 
zations as  to  what  I  had  learned. 

Q.  12-A.     Did  you  say  anything  to  Mr.  Kuehn? 

A.     I  did. 

O.  12-B.  Was  Mr.  Kuehn  connected  with  the  Butte 
&  Superior  Copper  Company,   Limited,  if  you  know? 

A.     I  don't  think  that  he  had  any  official  connec- 
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tion  with  the  company;  my  miderstanding  was  that 
Mr.  Beatty  was  acting  as  a  consulting  engineer  with 
Hayden,  Stone  &  Company,  as  well  as  an  associate 
in  some  business  matters,  and  that  this  examination 
was  being  made  for  Mr.  Beatty,  or  at  the  request  of 
Hayden,  Stone  &  Company  through  Mr.   Beatty. 

Q.  13.  At  that  time  did  Hayden,  Stone  and  Com- 
pany have  anything  to  do  with  the  Butte  &  Superior 
direct  ? 

A.  I  had  no  definite  knowledge  that  they  had,  and 
understood  that  they  had  not. 

Q.  14.  When  did  you  have  a  conversation  or  cor- 
respondence or  communication  with  anyone  connected 
with  the  Butte  &  Superior  Company,  Limited,  upon 
the  subject  of  flotation? 

A.  When  the  mine  examination  which  I  referred 
to  was  completed,  I  took  a  room  at  the  Napton  House 
in  this  town,  for  the  purpose  of  having  a  kitchenette 
which  would  answer  for  a  laboratory,  and  I  tested 
the  Butte  &  Superior  ore  there  at  my  own  expense,  and 
bearing  all  of  my  own  expenses,  while  my  tests,  gomg 
on.  I  had  a  test  machine  made  and  tested  the  ore 
and  while  in  the  course  of  making  my  tests  Mr.  R. 
M.  Atwater,  arrived  from  New  York  and  told  me 
that  he  had  there  met  Mr.  Hoover  and  that  Mr.  Hoover 
had  told  him  that  I  was  acquainted  with  ore  dressing 
in  its  many  variations,  and  that  he  had  requested  me 
to  investigate  this  ore  and  find  what  could  be  done 
with  it,  and  Mr.  Atwater — 


k 


Butte  &  Superior  Mining  Company.  3951 

James  Macdonald  Hycle. 

Q.   15.     State  who  Mr.  Atwater  was. 

A.  Mr.  R.  M.  Atwater,  I  was  informed,  was  the 
general  manager  of  the  Butte  &  Superior  Company. 

Q.  16.     Proceed. 

A.     Mr.  Atwater  asked  me  to  report  to  him  as  \o 
the  investigation  that  I  was  making  and  I  told  him 
that  I  could  give  no  information  to  anybody  but  Mr 
Hoover. 

Q.   17.     And  did  you  secure  permission  later? 

A.  I  did  not;  I  gave  no  information  to  Mr.  At- 
water at  tl/il  lime. 

Q.  18.  Well,  what  happened  then,  so  that  we  will 
r/iove  along  to  the  time  when  you  did  communicate 
>vith   Mr.   Atwater? 

A.  Mr.  Atwater  told  me  that  he  was  going  tv) 
New  York,  and  the  next  that  I  heard  was  Mr.  Maxwell 
y\  I  water  reported  to  me  that  there  had  been  a  negotia- 
tion between  Capt.  Wolvin  and  Mr.  Atwater  and  cer- 
tain officials  of  the  Minerals:  Separation  Company, 
and  that  they  had  found,  as  he  put  it,  that  they  would 
have  to  deed  their  mine  to  the  Minerals  Separation 
Company  if  they  did  any  business  with  it,  and  he 
wanted  to  know  if  I  could  report  to  him  at  that  time 
as  to  what  could  be  done. 

Q.  19.  Who  was  this  conversation  with — M.  W. 
Atwater  ? 

A.     With  M.  W.  Atwater. 

Q.   20.     The  same  man  who  testified  here? 

A.      The   same   man   who   testified   here   the   other 
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day.  At  that  time  they  asked  me  if  I  would  make 
an  investigation  of  the  subject  for  them.  I  told  them 
I  knew  nothing  in  regard  to  the  progress  of  Mr. 
Hoover's  negotiations  and  would  take  no  action  in  the 
matter  whatsoever.  At  a  later  date,  upon  further  urg- 
ing on  their  part  that  something  be  done  in  the  mat- 
ter, I  cabled  Mr.  Hoover — my  memory  is  that  he  had 
gone  to  London — and  received  word  from  him  that 
his  relations  with  the  matter  liad  ceased,  and  that  I 
could  do  anything  I  pleased  in  the  matter.  I  had 
been  in  Butte  then  a  considerable  length  of  time, 
expecting  that  something  would  be  done  in  that  mat- 
ter,— One  thing  I  forgot  to  state  that  wovild  show 
my  relationship  to  this — When  I  began  this  investiga- 
tion at  Mr.  Hoover's  request,  it  was  with  the  under- 
standing that  if  he  and  Mr.  Beatty  participated  in 
the  bond  issue,  they  would  carry  me  for  a  part  of  the 
bonds,  and  that — by  that  expression  I  mean  that  they 
would  give  me  an  option  on  part  of  the  bonds  at  a 
price,  and  they  would  hold  them  for  me  from  that 
date  at  that  price,  so  that  at  some  later  date  if  the 
bonds  increased  in  value,  I  would  get  a  profit. 

Q.    21.      Was    that   the   incentive   that   you   had   in 
making;-  these   tests? 

A.     Entirely  so;  at  the  time  I  had  no  other  reason 
for   working  the   ore   myself. 

Q.  22.     Now  proceed. 

A.     iVfter  Mr.  Hoover's  connection  had  ceased,  and 
lie  had  so  informed  me,  and  that  I  could  do  anything 
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that  I  pleased,  and  further  urging  upon  the  part  of 
Mr.  Atwater  tliat  I  investigate  and  report  to  them 
upon  the  matter,  I  told  Mr.  Maxwell  Atwater  that 
[  would  do  so  upon  one  condition  and  one  only,  and 
that  condition  was  that  they  should  pay  the  expenses, 
and  nothing  more,  of  an  investigation  which  would 
result  in  a  study  of  the  problem,  and  a  determination  of 
what  could  probably  be  done,  and  when  I  turned  in 
that  report  to  them  they  were  to  make  me  a  proposi- 
tion if  they  wanted  the  work  done. 

Q.  23.  At  that  time  was  there  any  milling  opera- 
tion conducted  in  the  United  States  by  the  use  of 
the  flotation  process? 

A.     Not  to  my  knowledge. 

Q.  24.  Did  you  have  a  general  knowledge  of  mill 
operations  ? 

A.  I  did.  In  the  course  of  my  investigations  I 
had  arrived  at  a  practice  which  seemed  to  me  differ- 
ent from  anything  that  had  previously  been  used,  and 
I  told  Mr.  Atwater  of  that  fact.  When  I  made  my  in- 
vestigation it  was  on  the  understanding  that  when 
my  report  was  rendered  to  them  they  should  make 
me  a  proposition  as  to  what  basis  they  wished  this 
work  done  upon,  and  that  I  would  either  accept  or 
reject  that  proposition  without  debate.  It  was  upon 
that   basis    that   the    investigation   was    made. 

Q.  25.  After  the  investigation  was  made  by  you. 
what  if  any  contract  did  you  make  with  the  Butte 
&  Superior  Copper  Company,  Limited,  then? 
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A.  I  entered  into  the  contract  which  has  been  en- 
tered as  an  exhibit  in  this  case. 

Q.  26.    You  refer  to  plaintiff's  exhibit  No.  1  ? 

A.     It  is  so  designated  here. 

Q.  27.  Did  you,  at  any  time,  have  any  other  agree- 
ment with  the  Butte  &  Superior  Copper  Company 
save  this  agreement  and  the  modification  thereof,  which 
I  beheve  is  also  in  evidence,  verbally  or  in  writing, 
having  to  do  with  your  compensation  for  the  con- 
ducting of  these  flotation  operations  referred  to? 

A.  There  was  a  preliminary  agreement  which  does 
ont  appear  here;  I  don't  know  that  it  was  anywhere  m 
writing — that  during  this  period  of  investigation  I  was 
to   receive   absolute  expenses. 

Q.  28.    I  think  that  is  embodied  in  the  contract  also? 

A.     Yes,  it  was  embodied  in  the  contract. 

Q.  29.  When  I  refer  to  the  modification  of  that 
contract  I  refer  to  plaintiff's  exhibit  No.  /?  -^ 

A.     Yes. 

Q.  30.  Now,  after  this  contract  was  signed  and 
the  agreement  entered  into,  did  you  have  any  other 
agreement  at  any  time  with  the  Butte  &  Superior 
Copper  Company,  Limited,  with  reference  to  your  com- 
pensation or  remuneration  for  conducting  any  opera- 
tions, save  and  except  the  modification  of  the  con- 
tract as  it  appears  in  plaintiff's  exhibit  No.  2. 

A.  There  was  one  verbal  modification  in  this  agree- 
ment to  this  extent,  that  as  my  actual  expense  am- 
ounted to  more  than  $5.00  a  day,  and  my  memorandum 
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showed  that  they  amounted  to  more,  Mr.  At  water 
said  it  would  simplify  matters  if  the  lump  sum  of  one 
hundred  fifty  dollars  (which  was  the  maximum  am- 
ount I  was  to  be  allowed)  should  be  paid  to  me  without 
question. 

Q.  31.  Was  there  any  other  modification  of  that 
agreement? 

A.     None. 

Q.  32.  Was  there  any  agreement  subsequently 
made  about  your  compensation  which  was  embodied 
in  any  other  paper  than  the  contract  and  the  modi- 
fication ? 

A.     None   whatsoever. 

Q.  Zo.  Now,  with  reference  to  the  expense  money 
that  you  have  mentioned,  could  you  tell  us  the  cause 
of  that  modification? 

A.  Well,  this  first  amount  that  I  have  referred  to 
— I  mean  this  first  one  in  relation  to  my  actual  ex- 
penses, was  when  I  was  at  Basin.  I  had  my  family 
with  me,  and  my  expenses  amounted  to  more  than 
$5.00  per  day,  and  so  it  was  mutually  agreed  that 
instead  of  presenting  the  items  and  the  showing  of  my 
exact  expenses,  that  the  amount  would  be  considered 
to  be  $150.00  per  month. 

Q.  34.  I  understood  you  to  say  in  fact  that  they 
were  more? 

A.     They   were  more. 

O.  35.  Well — Were  you  ever  at  any  time  in  the 
employ  of  the  Butte  &  Superior  Copper  Company, 
Limited? 
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MR.  GARRISON:    That  must  be  a  question  of  law, 
if  your  honor  please.     He  has  stated  what  the  con 
tract  was. 

MR.  KREMER:  I  asked  the  question  with  design, 
anticipating  the   objection. 

Objection   sustained.      Exception. 

Q.  36.  Were  you  at  any  time  under  salary  with 
the  Butte  &  Superior  Copper  Company,  limited? 

A.    Will  you  first  tell  me  what  you  mean  by  salary? 

Q.  37.  Were  you  ever  at  any  time  under  an  agree- 
ment of  employment  to  receive  a  stipulated  sum  over 
a  period  of  time  for  services  to  be  rendered  by  you 
to  the  Butte  &  Superior  Company? 

A.  I  was  not — May  I  ask  you  to  specify  still  fur- 
ther; do  you  mean  by  that  definite  amount  for  a  given 
amount  of  time? 

Q.  38.     Yes. 

A.     I  was  not. 

Q.  39.  State  to  the  court  what  your  position  was 
insofar  as  your  arrangements  with  the  Butte  &  Sup- 
erior were  concerned,  in  what  capacity  were  you  act- 
ing? 

A.  I  acted  in  the  capacity  that  is  shown  in  this 
contract. 

Q.  40.     State  it,  Mr.  Hyde? 

A.  This  was  a  capacity  hj  which  I  discharged 
in  two  stages.  The  first  was  to  design  and  superin- 
tend the  erection  of  and  the  operation  of  a  fifty-ton 
test  plant  at  Basin,  Montana,  operating  the  same  for 
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ci  period  of  thirty  days  time.  Contingent  upon  the 
resnhs  of  that  operation,  as  shown  by  this  contract, 
the  superintendent  of  the  company  had  a  right  to  de- 
clare the  result  unsatisfactory  and  terminate  all 
arrangements  between  us;  and  I  had  a  right,  if  the 
results  were  unsatisfactory,  to  terminate  the  agree- 
ment on  the  basis  that  the  increased  earnings  would 
be  so  slight  that  the  compensation  coming  to  me  would 
Ixi  not  sufficient  to  v/arrant  me  in  giving  my  time  to 
the  matter. 

O.  41.  Well,  were  you  acting  as  one  offering  their 
services  for  a  fixed  compensation,  or  were  you  acting 
as   an   independent   engineering  cotnractor? 

MR.  GARRISON:  I  object  to  that,  if  your  honor 
])leases. 

MR.  KREMER:     Upon  what  ground? 

MR.  GARRISON:  It  is  a  question  of  law  entirely. 
He  has  stated  he  was  acting  under  a  contract. 

THE  COURT:  What  conclusion  should  be  drawn 
will  appear  from  the  facts,  not  his  conclusion.  The 
objection  will  be  sustained. 

MR.  KREMER:  Proceed,  Br.  Hyde.  Was  there 
any  other  stage  or  any  other  division? 

A.  The  second  stage  of  the  operation  was  that  if 
in  the  first  stage,  the  test  stage,  the  operations  proved 
sufficiently  successful  so  that  the  superintendent  or 
executive  officer  of  the  company  should  determine  that 
the  company  wished  to  pursue  them,  I  should  then 
plan  a  larger  installation,  supervise  its  installation  for 
a  period  up  to  ninety  days,  giving  only  such  portion 
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of  my  time  during  this  ninety  da3^s  as  was  actually 
needed  for  the  satisfactory  supervision  of  the  work. 

Q.  42.  During-  your  deaHngs  with  Mr.  Atwater 
referred  to,  did  Mr.  Atwater  at  any  time  represent 
to  you  that  he  had  the  power  to  enter  into  a  contract 
with  you? 

A.  Mr.  Atwater  informed  me  specifically  that  it 
was  im]!)Ossible  for  him  to  enter  into  a  contract  him- 
self; that  he  could  only  draw  a  memorandum  of  agree- 
ment and  submit  the  same  to  Captain  Wolvin,  the 
])resident  of  the  company  in  Duluth,  Minnesota. 

Q.  43.  Referring-  to  page  135  of  Mr.  Atwater's 
testimony,  I  read  you  the  following :  "Q.  What  did  he 
say  about  that?  A.  You  mean  in  connection  with  the 
arrangement  which  he  and  I  had  made?  O.  'H^  Yes, 
in  connection  with  the  arrangement  that  you  made 
with  him?  A.  He  asked  as  part  of  our  agreement 
that  the  company  stand  the  expense  of  any  suit  that 
might  be  brought  against  him."  Did  you  ever  make 
such  a  statement  to  Mr.  Atwater?  Did  you  ever  make 
such   a   request? 

A.  I  have  no  memory  of  making  any  such  state- 
ment. The  only  memory  that  I  have  is  that  the  matter 
of  possible  litigation  was  discussed.  I  don't  remember 
whether  he  mentioned  it,  or  whether  I  did,  but  I  re- 
member of  telling  him  at  that  time  that  if  the  com- 
pany were  sued  it  was  very  natural  that  they  should 
have  to  defend  themselves,  as  the  total  amount  of 
compensation  which  was  being  offered  to  me  would  be 
insufficient,  of  itself,  to  pay  the  expenses  of  a  lawsuit. 
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Q.  45.  Was  the  company  sued,  to  your  knowledge, 
within   any  time,   several   years   after  that? 

A.  The  company  was  not  sued  during  any  portion 
of  the  time  that  I  was  associated  with  the  milling  opera- 
tions. 

O.  46.     Who  was  sued,  if  anyone? 

A.     James   M.   Hyde. 

O.  47.  Now,  Mr.  Hyde,  did  you  make  any  state- 
ment to  Mr.  At  water  about  patents  which  you  had  in 
contemplation  ? 

A.  J  told  Mr.  Atwater  that  in  the  course  of  the 
lests  that  I  had  made  upon  the  Butte  &  Superior  ore  I 
had  demonstrated  that  certain  novel  features  of  treat- 
ment apparently  gave  better  results  than  any  type  of 
treatment    that    had    previously    been    used. 

O.  48.  What  did  you  say  to  him  with  reference 
to  your  taking-  out  patents? 

A.  1  told  him  that  I  was  going  to  apply  for  a  patent 
upon  these  improvements  and  that  the  treatment  which 
the  application  got  in  the  patent  office  would  tend  to 
demonstrate  whether  the  improvements  were  novel. 

Q.  49.  Did  he  ask  you  why  you  took  out  patents 
on  a  process  when  you  considered  the  patents  which 
already  existed  were  of  no  value? 

A.  I  have  no  absolute,  definite  m.emory  with  regard 
to  his  declaration  in  the  matter,  but  I  know  that  he  did 
ask  some  such  question.  I  have  a  very  definite  memory 
of  what  my  answer  to  it  was. 

O.  50.     Please  state  your  answer? 

A.     Mv  answer  was  this ;  Sajs  the  extended  investi- 


3960       Minerals  Separation,  Limited,  et  al.,  vs. 

lames  Macclonald  Hyde. 

gation  vv'hich  I  had  made  of  flotation  patents  indicated 
to  me  that  the  patent  upon  which  the  claims  of  Min- 
erals Separation  were  based  was  invalid  and  that  the 
matter  in  it  had  been  entirely  divulged  in  the  United 
States  patent  granted  to  Carrie  J.  Everson,  and  in 
the  British  patent  granted  to  Alcide  Froment. 

Q.  51.  Did  you  answer  him  that  you  had  been  ad- 
vised by  counsel  to  take  out  that  patent  at  that  time? 

A.     I  probably  did. 

Q.  52.  Now,  j\Ir.  Flyde,  the  following  I  read  you 
from  the  testimony  of  Mr.  Atwater,  page  139  of  the 
record  at  the  bottom  of  the  page:  "'O.  Did  you  pay 
him  a  flat  sum  of  money  per  day  or  did  you  pay  him 
moneys  made  up  of  items  of  expenses ;  or  both  ?  A. 
We  paid  him  so  much  a  month.''    Is  that  true? 

A.  There  was  never  any  understanding  that  any 
sum  of  money  paid  on  a  monthly  basis  was  compensa- 
tion for  services  rendered.  The  understanding  wa'- 
flatly  that — as  is  shown  in  the  contract,  which  is  ex- 
hibit 1 — that  only  expenses  would  be  allowed  up  to 
the  time  when  the  results  of  the  work  had  demon- 
strated for  themselves  what  might  possibly  be  done. 
I  will  say  further  Avith  regard  to  this  matter  that  Mr. 
R.  M.  Atwater  had  requested  that  I  make  this  investi- 
gation for  the  Butte  &  Superior  Company  upon  the 
basis  of  a  fixed  compensation  and  he  offered  me  the 
magnificent  sum  of  $10.00  per  day  for  making  the 
investigation.  I  told  Mr.  Atwater  that  the  compensa- 
tion was  not  compensation  at  all  and  I  wouldn't  consider 
the   matter   upon   any   such   basis. 
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O.  53.  Now,  Mr.  Hyde,  I  read  you  the  following 
from  the  testimony  of  Mr.  Atwater,  pa^^e  140:  "O. 
Did  you — when  did  \'OU  cease  |)a\'in<4-  him  moneys? 
A.  I  think  when  lie  left  Basin.  O.  54.  And  about 
when  \vp.s  that?  A.  That  was — why,  1  think  he  re- 
ceived a  salar}'  after  he  left  Basin.  I  will  correct 
that.  While  he  was  working  at  Butte  on  the  flotation 
plant  here."     Is  that  correct? 

A.  T  have  no  memory  of  having  received  an}'  regular 
amount  of  money  in  Butte.  It  is  possible  that  the 
same  allowance  of  SI 50.00  per  month  was  made. 

O.  55.  Mr.  Hyde,  please  listen  to  this  question 
and  answer  what  I  ask  you  and  as  briefly  as  possible: 
"[).  And  about  when  was  that?  A.  That  w^as  while 
— why,  1  think  he  received  a  salary  after  he  left  Basin. 
1  will  correct  that.  While  he  was  working  at  Butte 
on  the  flotation  plant  here." 

A.  I  never  received  a  salary  under  an}'  circum- 
stances. 

O.  56.     14ien  that  is  not  true? 

A.      It   is   not   true. 

O.  2-7.  Then  following,  the  next  question:  "At 
lUitte?  A.  At  Butte,  I  think  he  received  so  much 
a  moiuh."     Is  that  true? 

-\.  1  haven't  an}-  memor}'  of  ha\'ing  received  an\' 
fixed  stipulation  at   lUitte. 

O.  5S.  Well,  you  would  have  a  recollection,  wouldn't 
}()u,   if  you  had? 

A.      1    think    1    would. 

O.   59.     Well,  do  }ou  know  whether  you  would  or 
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not,  Mr.  Hyde?  Do  you  remember  receiving  the 
money  ? 

A.  Well,  my  memories  in  regard  to  the  matter  are 
simply  that  I  received  this  allowance  up  to  five  dollars 
a  day  of  expense  money  while  at  Basin  and  only  ex- 
pense moiiey  that  came  from  my  expense  incurred  in 
other   ways   afterwards. 

Q.  60.  Have  you  examined  the  copies  of  the  vouch- 
ers set  forth  in  the  table  of  exhibits  ? 

A.     Only  very  cursorily. 

Q.  61.     Have  you,  Mr.  Hyde? 

A.     I    have. 

Q.  62.  Do  you  recollect  receiving  the  sum  specified 
in  those  vouchers? 

A.     They  seem  to  be  sums  which  I  have  received. 

Q.  63.  Do  you  desire  to  comment  upon  any  of 
them,  Mr.  Hyde? 

A.  Why,  those  that  I  recognize  are  for  expenses 
incurred  in  traveling".  They  are  not  for  expenses — and 
I  see  an  item  for  the  Thornton  Hotel  which  is  one 
of  the  visits  which  I  made  to  Butte. 

Q.  64.  I  deliver  to  you  for  inspection  and  com- 
ment defendant's  exhibits  166,  167,  168,  169,  170,  171, 
172,  173,  174  and  175,  and  I  will  ask  you,  Mr.  Hyde, 
to  briefly  comment  upon  any  one  of  these  that  you  de- 
sire to  mention  specifically. 

A.  The  first  one  at  hand  is  voucher  defendant's 
exhibit  166,  expense  account  for  July,  1911,  at  $5.00 
per  day,  one  third  payment  on  test  machine  $10.00. 
The    next    one    is    exhibit — 


Butte  &  Superior  Mining  Company.  3963 

fames  Macdonald  Hyde. 

MR.  GARRISON:  These  are  all  described  in  the 
minutes. 

(Question  read  as  follows:  "I  deliver  to  you  for  in- 
spection and  comment  defendant's  exhibits  166,  167, 
168,  169,  170,  171,  172,  173,  174  and  175,  and  I  will 
ask  you,  Mr.  Hyde,  to  briefly  comment  upon  any  one 
of  these  that  you  desire  to  mention  specifically.") 

MR.  KREMER:  Any  one  of  them,  if  there  is  any 
one  of  them  that  you  think  needs  any  comment? 

A.     I  see  none  of  them  that  needs  comment. 

Q.  65.  I  hand  you  defendant's  exhibit  176  and  ask 
you  if  there  are  any  comments  you  desire  to  make  up- 
on that? 

A.     This  is  for  an  expense  account  you  see. 

O.  66.     Did  you  receive  the  expense  account? 

A.  f  have  no  definite  memory  of  so  doing  but  as 
it  is  my  signature  I  have  no  doubt  that  I  did. 

O.  67.  Now,  proceeding,  Mr.  Hyde,  I  will  ask  you 
in  what  countries,  if  any,  you  have  procured  letters 
patent,  of  your  patent  1022085? 

A.  Letters  patent  were  issued  to  me  in  the  United 
States,  and  upon  the  equivalent  subject  matter  in  Can- 
ada, Mexico  and  Australia. 

O.  68.     In  Australia,  did  you  say? 

MR.  GARRISON:     He  did. 

A.     Yes. 

O.  W.  MR.  KREMER:  f)o  you  know  whether 
flotation  operations  had  been  conducted  or  originated 
in  Australia  long  before  the  filing  of  your  patent? 

A.     There   had   been. 
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O.  70.     To  what  extent  do  you  know? 

A.  The  principal  development  of  the  art  previous 
to  1911  took  place  in  Australia. 

O.  71.  Xow,  Mr.  H3^de,  what,  if  any,  other  ag'ree- 
ment  did  you  have  v/ith  the  Butte  &  Superior  Copper 
Compan}',  Limited,  if  any,  than  the  ones  you  have  re- 
ferred to  here? 

A.  1  had  a  certain  agreement  with  the  Butte  &  Su- 
perior Company  made  after  I  was  sued  for  infringe- 
ment of  United  States  patent  835,120,  that  for  and  in 
consideration  of  the  granting  to  them  any  rights  that 
I  might  obtain  by  United  States  patent  to  the  procedure 
that  I  was  using  in  treating  ores,  and  for  the  further 
consideration  of  not  competing  in  any  way  with  them 
in  the  Butte  district,  they  would  pay  the  expenses  nf 
the  litigation. 

O.  72.     For  whom? 

A.     For  me. 

Q.  72).  Was  there  any  other  consideration  of  the  li- 
cense or  right  which  you  refer  to  than  the  considera- 
tion of  the  ])aying  of  the  expenses  of  your  litigation  r 

A.  No.  They  were  to  pay  the  expenses  of  the  liti- 
gation and  of  myself  in  travelling  during  the  litiga- 
tion. 

O.  74.  Who  had  the  direction  or  handling  of  vour 
litigation? 

A.     I  did  personally. 

O.  7^.  Did  the  Butte  &  Superior  Copper  Company, 
Limited,  or  the  Butte  &  Superior  Mining  Company  at 
any  time  have  direction  or  control  of  the  suit  of  Min- 
erals Separation,  et  al.  a's.  James  M.  Hyde? 


r 
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A.     They  did  not. 

O.  76.  Please  state  to  the  court  who,  if  anyone,  had 
the  right  to  withdraw  your  defense  in  the  suit  of  Min- 
erals Separation,  Limited,  et  al.  vs.  James  M.  Hyde? 

A.  There  never  was  anyone  who  had  that  right  hut 
myself. 

O.  77.  V\'ho,  if  anyone,  had  the  right  to  make  a  set- 
tlement or  adjustment  of  the  controversy  existing  be- 
tween yourself  and  Minerals  Separation,  Limited,  et 
al.,  as  set  forth  in  the  suit  of  Minerals  Separation,  et 
al.    vs.   James    M.    Hyde? 

A.     No  one  but  myself. 

O.  7(S.  Who,  if  anyone,  had  the  right  or  authority, 
aside  from  yourself,  to  direct  the  method  of  manner 
of  procedure  or  the  litigation  in  the  case  of  Minerals 
Separation,  et  al.,   v.  James  M.   Hyde? 

A.     No  one. 

O.  79.  What,  if  any,  connection  did  the  Butte  & 
Superior  Copper  Company,  Limited,  or  did  the  Butte  & 
Superior  Mining  Company  have  with  the  suit  of  Min- 
erals Separation,  et  al.,  vs.  James  ]\L  Hyde,  that  being 
the  case  that  I  have  constantly  referred  to  as  having 
gone  to  the  Supreme  Court? 

A.  ^Fhey  had  no  connection  with  it  whatever,  other 
ihan  referred  to  in  the  contract  with  me  to  pay  the 
expenses  of  the  litigation,  which  I  have  mentioned. 

O.  (SO.     Did  they  so  pay  the  expenses? 

.\.     So  far  as  1  know  they  did. 

O.  81.  Who  had  the  direction  and  control  of  the 
lawyers  representing  you  in  the  case  of  Minerals  Sep- 
aration, et  al..  v.  Tames  M.  Ilvde? 
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A  counsel  were  selected  by  myself  personally,  and 
the  counsel  informed  me  that  to  a  very  unusual  degree 
I  set  with  them  at  all  times  directing  the  line  of  ques- 
tions that  should  be  asked  and  worked  out  the  line  of 
tests  that  should  be  introduced  in  evidence. 

Q.  82.  Did  anyone  purporting  to  be  the  represent- 
ative of  the  Butte  &  Superior  Mining  Company  give 
counsel  or  direction,  to  your  knowledge,  to  your  law- 
yers; or  did  you  do  so  yourself,  exclusively? 

A.  To  my — I  "have  no  knowledge  of  anyone  but 
myself  ever  counselling  them  as  to  what  course  of  ac- 
tion should  be  taken. 

Q.  SZ.  You  engaged  as  one  of  your  lawyers  a  prac- 
titioner who  also  represents  the  Butte  &  Superior 
Coppeij,   Limited,   did  you  not? 

A.     I   did. 

Q.  84.  I  wish  you  would  state  the  circumstances  of 
that  employment  ? 

A.  When  the  Butte  &  Superior  Company  agreed, 
for  the  compensation  which  I  have  mentioned  to  bear 
the  expenses  of  the  suit,  I  went  to  Mr.  J.  Bruce  Krem- 
er  of  Butte  and  asked  him  if  there  was  any  reason 
why  he  could  not  represent  me  as  counsel.  He  re- 
plied that  there  was  not.  I  asked  him  if  there  were 
any  reasons  in  his  connection  with  anyone  that  would 
in  any  way  interfere  with  his  representing  my  interest 
as  though  they  were  the  sole  interests  that  he  repre- 
sented in  his  whole  practice  and  he  said  that  so  far  as 
this  litigation  was  concerned  there  was  not.  I  there- 
upon retained  him  to  act  as  counsel  for  me  in  this  liti- 
gation. 
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Q.  85.     Did  yon  engage  anyone  else? 

A.     I  did. 

Q.  86.     Who? 

A.  r  engaged  the  firm  of  Sheridan,  Wilkinson, 
Scott  &  Richmond. 

Q.  87.     Under  what  circumstances? 

A.  I  discussed  the  matter  with  Mr.  Kremer  and 
asked  him  what  he  would  advise  in  the  circumstances 
and  he  told  me  of  the  fact  that  he  was  a  corporation 
attorney  and  in  the  general  practice  of  law,  and  was 
not  in  any  sense  a  patent  attorney,  and  that  he  would 
feel  no  more  competent  to  undertake  the  work  of  the 
defense  of  a  patent  suit  than  he  w^ould  to  engage  in  the 
practice  of  the  Admiralty  law;  and  he  suggested  that 
we  find  out  who  would  be  l)est  equipped  to  represent 
us  in  this  particular  matter.  When  I  say  *'us"  I  mean 
myself  as  client  and  he  as  counsel.  He  made  inquiry 
from  Mr.  D.  C.  Jackling,  a  man  of  great  pvcmSncnec, 
and  Mr.  Jackling  suggested  that  he  had  known  Mr. 
Sheridan  very  favorably,  and  we  made  a  trip  to  Chi- 
cago. Mr.  Sheridan  being  away  we  discussed  the 
matter  with  Mr.  Walter  A.  Scott.  I  remember  after 
our  interview  with  Mr.  Scott  we  retired  and  discussed 
the  matter  between  ourselves,  and  as  a  result  of  our 
discussion  we  decided  that  he  seemed  to  be  a  man  who 
was  particularly  equipped  to  conduct  the  defense  of  an 
action  of  this  kind. 

O.  88.  And  that  was  then  the  beoinnins:  of  the 
employment  of  all  of  your  counsel? 

\.      Yes,   sir. 
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O.  89.  From  that  time  on  who  directed  the  conduct 
of  your  case  to  these  counsel? 

A.     I  did  personally.  * 

O.  90.  Could  you  at  any  time,  Mr.  Hyde,  of  your 
own  volition,  have  discharged  any  and  all  of  your 
counsel  and  employed  new  ones?" 

A.  There  was  no  time  up  to  the  present  time  when 
I  could  not  have  discharged  counsel  and  taken  new 
ones ;  and  it  is  iss^pt  right  today  and  my  sole  right  to 
appeal  for  a  rehearing  of  ray  case  in  the  Supreme 
Court  and  to  retain  as  my  counsel  there  either  the 
learned  counsel  whom  I  have  had  or  any  other  counsel 
whom  I  may  select. 

O.  91.  Now,  My.  Hyde,  there  is  among  the  ex- 
hibits some  correspondence  with  reference  to  the  mat- 
ter of  your  settlement  and  adjustment  with  the  Butte 
&  Superior  Copper  Company,  Limited,  of  the  amount 
due  you  or  claimed  to  be  due  you  under  the  contract 
in  evidence.  I  wish  you  would  l3riefly  explain  that 
corfespondence.  I  think  you  have  examined  the  docu- 
ments ? 

A.  The  principal  document  here  is  a  letter  from 
James  M.  Hyde  addressed  to  N.  J3.  MacKelvie. 

Q.  92.  just  give  the  number  of  the  exhibit  so  op- 
posing counsel  can  follo^v  it. 

A.  That  is  a  letter  appearing  upon  page  25  of  the 
volume  of  exhibits  which  I  have  here  in  hand.  It  is 
dated  July  15th,  1913. 

MR.  KREMER:  You  needn't  read  it  all,  .Mr.  Hyde, 
if  vou  have  read  it. 
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A.  This  is  a  very  full  statement  and  it  seems  to 
nic  needs  very  little  elucidation.  It  is  a  complete  state- 
ment of  the  history  of  the  relations  between  myself 
and  the  Butte  &  Superior  Company,  of  the  conditions 
which  we  recognized  in  the  work  and  throughout  my 
relation  to  the  company  is  always  referred  to  on  the 
basis  of  the  contract,  the  contract  being  that  which  was 
introduced  here  as  an  exhibit. 

O.  93.  Was  there  any  difficulty  between  yourself 
and  the  company,  or  in  the  controversy  between  your- 
self and  the  company  as  to  the  settlement  of  your 
compensation  ? 

A.     There  was. 

O.  94.  Please  state  the  circumstances  surrounding 
that  ? 

A.     The  original  agreement — 

O.  95.     Just  briefly,  Mr.  Hyde? 

A.  (Continuing) — was  entered  into  upon  a  basis 
that  a  90  day  period  of  work  at  Basin,  on  the  basis  of 
certain  experiments  being  made  and  certain  machin- 
ery, should  really  bring  our  agreement  to  a  termina- 
tion, and  the  company  did  not  see  fit  to  carry  out  the 
agreement  and  install  the  machinery  that  was  called 
for  at  Basin.  Therefore,  the  final  adjustment  had 
to  be  deferred  until  after  the  mill  was  built  in  Butte 
and  put  into  such  shape  that  it  carried  out  the  rec- 
ommendations that  had  originally  been  made  for  Basin. 
There  was  considerable  delay  in  carrying  out  these 
recommendations. 

O.  96.   And  upon  the  matter  of  settlement? 
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A.  The  matter  of  settlement  was  a  matter  of  a 
number  of  conferences,  one  of  them  taking  place  here 
in  the  city  of  Butte,  in  which  Mr.  J.  Bruce  Kremer 
represented  the  Butte  &  Superior  Company,  telling 
me  at  that  time  that  I  must  recognize  while  he  was 
my  counsel  in  the  patent  matters  that  in  the  matter  of 
this  agreement  with  the  company  which  had  been 
specifically  referred  to  him  by  Mr.  MacKelvie,  he  was 
the  counsel  for  the  Butte  &  Superior  Company  and 
would  have  to  act  in  their  interest. 

Q.  Did  he  make  any  suggestion  to  you  as  t®  the 
employment    of    other    counsel? 

A.  He  made  the  suggestion  to  me  at  that  time 
that  if  I  felt  if  it  was  necessary  for  me  to  take  any 
legal  action,  he  would  advise  it  would  be  necessary  for 
me  to  have  other  counsel  and  he  recommended  to  me, 
not  in  his  capacity  as  an  officer  of — officer  represent- 
ing the  Butte  &  Superior  Company,  but  in  his  personal 
capacity  as  a  friend,  that  the  argument  be  settled,  not 
upon  the  basis  of  the  contract,  but  upon  a  mutual  un- 
derstanding taking  everything  into  account. 

Q.  97.     You  say  as  "an  officer  of  the  company". 

A.     I  mean  as  counsel  for  the  company. 

Q.  98.     And  was  that  done  ultimately? 

A.     Yes,    that   was   done   ultimately. 

Q.  99.     And  a  satisfactory  adjustment  was  made? 

A.     A  satisfactory  adjustment  was  made. 

Q.  100.  Now,  Mr.  Hyde,  you  stated  that  this  arrange- 
ment was  made  between  yourself  and  the  Butte  &  Su- 
iter ior  Company  with  reference  to  the  defense  of  this 
suit.     With  whom  did  you  make  that  contract? 
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A.  That  contract  was  made  with  Captain  Wolvin 
personally,  he  being  at  that  time  president  of  the  Butte 
Sc  Superior  Company. 

Q.  101.  You  further  state,  I  think,  that  it  was  in 
consideration  of  the  settlement — of  the  assignment  of 
certain  rights.     Did  you  actually  make  an  assignment? 

A.  That  assignment  was  made  after  the  patent  vi^as 
duly  granted. 

Q.  102.     And  recorded  in  the  Patent  Office? 

A.  So  far  as  I  know  it  was.  I  instructed  my  coun- 
sel to  record  it. 

Q.  103.  Now,  Mr.  Hyde,  it  is  averred  in  the  plead- 
ings here  that  your  patent  No.  1022085  for  the  con- 
centration of  ore  and  retreatment  of  concentrates,  is 
a  sham  patent  and  that  it  discloses  no  invention.  I 
will  ask  you  to  state  whether  that  patent  is  a  patent 
of  practical  utility? 

A.  ]  had  a  rather  unusual  experience  in  applying 
for  that  patent  in  that  I  went  in  person,  w^ith  Mr. 
Scott,  to  the  patent  office  and  took  the  matter  up  with 
Mr.  Mitchell,  who  was  examiner  in  that  division,  and 
Mr.  Mitchell  told  me  at  the  time  of  our  first  talk  with 
him —  .  ^ 

MR.  GARRISON :  I  hardly  think  we  ought  to  have 
what  Mr.  Mitchell  told  him. 

MR.  KREMER:  You  needn't  state  what  Mr. 
Mitchell  said.     You  can  state  wdiat  you  did. 

A.  The  matter  was  presented  there  in  person  and 
was  granted  very  shortly.  The  patent  covers  two 
main  features  of  operation,  one  being  the  use  of  sul- 
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phiiric  acid,  not  in  the  manner  in  which  it  had  been 
previously  used,  that  of  adding  it  directly  in  large 
quantities  into  the  machine,  but  of  adding  a  much 
smallepj  equivalent,  allowing  a  space  of  time  to  elapse 
so  that  the  smaller  amount,  acting  in  the  more  dilute 
solution,  would  have  a  greater  length  of  time  in  which 
to  perform  its  function,  and  bringing  the  pulp  to  the 
machine  and  treating  it.  It  covered  a  second  matter, 
that  not  of — as  has  been  represented — not  the  prac- 
tice of  retreatment  but  of  a  special  method  of  retreat- 
ment  and  cleaning  of  the  concentrate,  that  special 
method  consisting  of  the  running  of  the  pulp  through 
a  machine  in  which  the  attempt  was  made  to  eliminate 
and  save  the  concentrate,  the  sulphide,  as  completely  as 
possible,  without  regard  to  the  commercial  grade  of 
the  concentrate,  and  the  then  taking  of  that  low  grade 
of  concentrate  from  the  first  machine,  which  was, 
because  of  its  function,  called  a  rougher,  and  taking  the 
concentrate  to  a  second  machine  and  therein  making  a 
high  grade  concentrate.  This  method  w^as  described  in 
the  patent  in  detail  as  being  one  in  Vv'hich  the  water 
level  in  the  rougher  should  be  kept  at  such  a  level  that 
the  concentrate  would  overflow  most  rapidly  and  most 
completel}^,  even  if  some  of  the  water  and  slimes  over- 
flowed with  it.  And  in  the  second  machine  to  man- 
tain  the  water  level  at  so  low  a  point  that  only  the 
concentrates  would  overflow^  Xhe  tailings  from  the 
first  machine  being  returned  to  the  first  or  the  re- 
cleaner  or  a  grinding  device  before  coming  back  for  re- 
treatment.     This  patent  occupies  a  peculiar  position  in 


p.  3973,  L.  28,  insert  "procedure?  A.  The  matter  of 
procedure  that  was  outlined  and  carried  on  in  this  machine. 
Q.  107.  Well,  not  in  any  detail,  Mr.  Hyde.  It  is  in  the  letter  ; 
But  what  I  wanted  particularly  was  the  matter  of  "  after  "  of  " 


p.  3972,  L.  5,  insert  "  amount  of  sulphuric    acid  or  some 
after  "smaller" 
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the  many  patents  which  have  been  granted  in  the  flo- 
tation work  insofar  that  it  is  more  specific  in  its  dis- 
closure; gives  more  instructions  which  can  be  followed 
by  a  millman,  and  in  the  body  of  the  patent  relates 
results  which  have  actually  been  accomplished  in  the 
operation  of  the  patent  upon  a  commercial  scale. 

Q.  104.  Where  was  that  being  operated;  where  was 
it  operated? 

A.  That  process  was  first  operated,  to  my  knowl- 
edge, at  Basin,  Montana,  and  so  far  as  I  know,  has 
been  continual!}^  operated  by  the  Butte  &  Superior  since 
that  time. 

Q.  105.  Now,  Mr.  Hyde,  did  the  company  ever 
make  any  arrangement  with  you  or  ever  in  any  man- 
ner or  form  agree  to  hold  you  harmless  in  damages 
in  any  litigation  or  in  connection  w'ith  any  litigation? 

A.  The  company  did  not,  and  it  was  a  matter  of 
great  personal  relief  to  me — 

MR.  GARRISON:  I  object,  if  your  honor  please, 
to  his  state  of  mind.     I  can't  see  that  that  is  material. 

THE  COURT:  1  think  yoti  have  answered  the 
(juestion. 

A.  There  was  one  point  of  procedure,  you  asked 
me  to  discuss  this  here.  T^o  you  wish  one  comment 
upon  it? 

O.  106.  MR.  KREMER:  What  was  that,  in  the 
matter  of*your  settlement  and  adjustment?  I  read  you 
from  the  testimony  of  Mr.  Atwater:  "Q.  Could  you 
discharge  or  could  you  have,  in  your  judgment,  have 
discharged  Mr.  H3'de?     A.  Yes.     O.  As  an  employer? 
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A.  Yes,  at  that  time  I  could  have.  Q.  Upon  what  basis 
do  you  make  that  statement,  the  contract?  A.  I  based 
it  upon  the  fact  the  president  asked  me  why  I  didn't 
tell  him,  the  president  of  this  company."  At  any 
time  did  Mr.  Atwater  ever  say  to  you  that  he  could 
discharge  or  employ  you? 

MR.  GARRISON :  I  object.  There  isn't  the  slight- 
est intimation  in  Mr.  Atwater's  testimony  that  he  con- 
veyed any  such  suggestion  to  this  witness. 

THE  COURT:  I  think  the  witness  Atwater  testi- 
fied he  could  discharge  him  and  then  gives  a  reason 
which  shows  that  he  couldn't.     It  looks  that  way. 

MR.  KREMER:  With  that  in  mind,  if  that  is  the 
interpretation,  I  am  perfectly  willing  to  let  it  rest.  I 
wanted  to  ask  him  because  I  thought  there  might  be  a 
question  about  it. 

THE  COURT:  You  may  ask  the  question  if  you 
desire,  if  he  could  have  discharged  him? 

MR.  KREMER:     Could  he  have  discharged  you? 

A.  He  could  not.  There  was  nothing  to  discharge 
me  from.     I  was  carrying  out  a  contract. 

MR.  KREMER:  May  it  please  the  court,  I  offer  in 
evidence  an  assignment,  a  certified  copy  of  an  assign- 
ment, of  patent,  the  rights  to  patent  1022085,  as  testi- 
fied to  b}'  the  witness,  this  being  a  certified  copy  of  the 
])atent,  of  the  rights  in  patent  1022085,  filed  in  the 
patent  office  of  the  United  States.    Any  objection  ? 

MR.  GARRISON:     No. 

Assignment  of  patent  admitted  in  evidence  and 
marked  DEFENDANT'S  EXHIBIT  232. 
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Q.  108.  AIR.  KREMER:  Mr.  Hyde,  1  offer  you 
lefendant's  exhibit  178,  a  part  of  which  is  composed 
»  of  a  purported  copy  of  a  telegram  sent  to  you  by  N.  B. 
MacKelvie  from  Berkeley,  California,  reading  as  fol- 
lows :  "Have  received  word  of  decision  from  Kremer 
'  but  no  details.  I  take  for  granted  that  appeal  will  be 
filed.  Am  at  your  service  for  any  conference  the  oc- 
as ion  may  require.  Will  expect  matters  under  dis- 
cussion to  be  held  in  abeyance  until  new  and  unexpected 
situation  is  taken  care  of.  (Signed)  James  M.  Hyde, 
telegram  dated  July  30th,  1913."  I  will  ask  you  to 
examine  that  telegram  and  instruct  the  court  to  what 
it  refers? 

A.  I  judge  from  the  date  of  this  that  it  refers  to 
the  decision  of  the  Montana  District  Court  in  ques- 
tion. The  only  way  I  can  comment  upon  this  thing  is 
by  giving  my  state  of  mind  which  has  been  objected  to. 

Q.  109.  No.  don't  give  your  state  of  mind,  but 
you  can  state  what  you  meant  by  it. 

MR.  GARRISON:  I  don't  know,  if  your  honor 
pleases. 

MR.  KREMER:    Oh,  yes. 

MR.  GARRISON:  Just  a  minute.  I  will  address 
the  court.  I  object  to  this  witness  testifying  what  he 
.meant  unless  there  is  something  obscure.  Of  course 
[if  there  is  some  word  that  is  obscure  that  is  another 
matter.  We  are  quite  as  competent  to  tell  what  a 
lan  says  as  he  is. 

MR.  KREMER:     We  have  a  right  to  explain. 

THE  COURT:     There  is  nothing  in  it  to  explain. 
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MR.  KREMER:  What  it  refers  to,  this  line,  it 
doesn't  mean  an3^thing. 

THE  COURT:  He  has  ah-eady  said  it  referred  to 
the  decision  of  this  court,  which  apparently  or  possibly 
came  about  that  time.    The  objection  will  be  sustained! 

MR.   KREMER:      Exception. 

Q.  110.     What  is  meant  by  the  statement  with  refer 
ence  to  appeal? 

THE  COURT:  Oh,  well,  that  shows  for  itself 
We  all  know  that  there  was  an  appeal. 

MR.  KREMER:  There  was  an  appeal  but  that  is 
not  in  this  record,  the  statement  as  to  his  directing  the 
appeal. 

THE  COURT:  You  may  ask  him  in  reference  to 
that  whether  he  did  direct  the  appeal. 

Q.  111.  MR.  KREMER:  Referring  to  the  appeal 
mentioned  in  that  telegram,  who  directed  that  appeal 
to  be  taken? 

A.     I   did. 

MR.  KREMER:     That  is  all. 

CROSS  EXAMINATION, 
BY  MR.  GARRISON: 

X-Q.  112.  When  did  you  leave  the  employ  of  the 
Minerals  Separation,  Limited? 

MR.  KREMER:    I  object  to  that  as  not  proper  cross  | 
examination.    There  is  no  testimony  in  this  record  that 
Mr.   Hyde  was   ever   in   the   employ  of   the   Minerals 
Separation,  and  he  was 'asked  no  question  about  that  on 
direct  examination.     It  is  improper  cross  examination. 
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'l^HE  COURT:  So  tar  as  the  court  can  see,  it  would 
seem  to  be. 

X-Q.  113.  MR.  GARRISON  :  Were  you  ever  in  the 
employ  of  the   Minerals   Separation,   Limited? 

MR.  KREMER:  i  object  to  that  as  incompetent, 
irrelevant  and  immaterial,  having-  no  bearing  upon  the 
issues  in  this  case  and  not  proper  cross  examination. 

THE  COURT:  It  might  be  the  relation  between 
the  parties.     1  assume  counsel  has  some  object. 

MR.  GARRISON:'  I  will  not  consume  more  than 
a  few  moments  of  the  preliminary  question. 

THE  COURT:     Objection  overruled. 

MR.  KREMER:     Exception. 

A.     1  was. 

X-y.  114.  MR.  GARRISON:  And  when  did  you 
leave  their  employ? 

MR.  KREA'IER:  We  object.  1  suppose  all  of  this 
will  go  in  under  our  same  objection? 

THE  COURT:     Yes. 

A.  So  far  as  1  remember  it,  it  was  the  last  of 
.cinuary,   1911. 

X-Q.  115.     And  where  were  you  at  that'time? 

A.     I  was  in  the  city  of  London,  England. 

X-O.  116.  Which  was  the  headquarters  of  the  Min- 
erals vSeparation,  Limited,  was  it  not? 

A.      It  was  at  thai  time. 

X-O.  117.  .\nd  you  then  came  from  there  to  what 
part  of  this  country? 

MR.  KREMER:  Now,  we  renew  our  objection  to 
that   unless  some  reason   is  disclosed,    for  the  jmrpose 
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of  showing  animus.  I  do  not  see  where  it  could  have 
any  other  bearing  than  that. 

THE  COURT:  I  think  you  may  proceed.  This  is 
cross  examination.  To  give  your  reasons  does  not  ap- 
ply as  it  does  on  direct.  He  has  a  right  to  show  the 
relation  and  attitude  of  this  witness  to  the  parties.  The 
objection  will  be  overruled. 

MR.  KREMER:     Exception. 

MR.  GARRISON:  I  merely  asked  him  where  he 
came  to  in  this  country. 

THE  WITNESS :  At  that  time  I  remained  in  Lon- 
don. 

MR.  GARRISON:    Read  what  I  said  please? 

(Question  read  as  follows:  ''And  you  then  came 
from  there  to  what  part  of  this  country?") 

X-Q.  118.  MR.  GARRISON:  You  couldn't  re- 
main in  London  and  come  from  there.  I  asked  you 
after  you  left  London? 

A.    As  I  understood  the  question  was  as  to — 

THE  COURT :     Answer  the  question. 

A,     From  where? 

X-O.  119.  MR.  GARRISON:  Where  did  you  come 
to  when  you  left  London? 

A.    I  came  to  New  York. 

X-O.  120.     And  from  thence  where? 

A.     I  came  from  thence  to  Butte,  Montana. 

X-Q.  121.    And  when  did  you  get  to  Butte? 

A.  I  don't  remember  the  date  definitely,  but  it  was 
some  time  in  March  or  April. 

X-Q.  122.     Of  what  year? 
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A.     1911. 

X-Q.  123.  xVnd  how  long  were  you  engaged  in  llic 
investigation  in  which  you  assisted  Mr.  Kuehn? 

A.  I  have  no  definite  memory  of  the  length  of 
lime,  but  it  was  some  two  or  three  weeks. 

X-0.  124.  And  were  you  through  the  employment  in 
which  you  had  been  engaged,  assisting  Mr.  Kuehn  in 
whatever  investigation  he  was  making? 

A.     I  was. 

X-Q.  125.  And  you  remained  in  Butte  then  as  I  un- 
derstand it,  after  that  time? 

A.     I  did. 

X-Q.  126.  And  during  that  period  were  you  making 
these  experiments  that  you  speak  of  with  the  Butte  & 
Superior  ore.  to  see  whether  it  was  a  subject  of  flota- 
tion? 

A.  As  I  have  testified  T  was  making  those  experi- 
ments. 

X-Q.   127.     After  you  and  Mr.  Kuehn  got  through 
I    and  during  the  time  that  you  remained  in.  Butte? 

A.     I  was. 
[         X-Q.   128.     Did  you  bring  a  slide  machine  with  you 
j     or  did  you  have  one  constructed  here? 
\        A.     I  had  one  constructed  here. 

X-Q.  129.     Did  you  bring  one  with  you? 

A.     I  did  not. 

X-Q.  130.     About  w^hen  did  you  have  your  first  in- 
terview with  Mr.  Maxwell  Atwater,  of  which  you  have 
[testified? 
A.     While   I   was  making  the  mine  examination   I 
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was  meeting  Mr.  Maxwell  Atwater  every  day,  and  I 
have  no  definite  memory  when  the  subject  was  first 
mentioned. 

X-O.  131.  You  have  stated  that  you  first  had  a  con- 
versation concerning  negotiations  with  the  Butte  cV 
Superior  with  Mr.  R.  M.  Atwater,  have  you  not? 

A.     I  have. 

X-Q.  132.  And  that  subsequently  you  took  the 
matter  up  Avith   Max  Atwater? 

A.     I  have. 

X-Q.  133.  When  was  it  that  you  took  the  matter 
u])  with  Max  Atwater? 

A.  ft  was  some  time  subsequent  to  my  conversa- 
tion with  Mr.  R.  I\f.  At\vater,  Mr.  R.  M.  Atwater  then 
not  being  in  Butte. 

X-O.  134.     1  ask  you  when  it  was. 

A.     i  have  no  definite  memorv  when  it  was. 

X-O.  135.  It  was  prior  to  the  contract  of  July  2nd, 
lull,  wasn't  it? 

A.     It  was. 

X-O.    136.      Had    \ou   any   contractual   relations   of 
any  kind,  sort  or  description  \\\{\\  the  Butte  &  Superior 
Copper  Company  i)rior  to   the  contract  of  Jul}-  22nd. 
1011? 
'   A.     Yes. 

X-O.  137.  What  i^revious  or  other  contract  had  v<>u 
had  with  them? 

A.  1  had  an  agreement  with  them  l)y  which  I  would 
make  an  investigation,  for  actual  expenses,  and  re- 
port to  them  what  ]:)robable  recovery  could  be  obtained 
from     their    ore. 
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X-O.    13(S.     When  did  you  make  that  contract? 

A.  I  have  no  definite  memory,  but  it  must  have 
I)een  in  May,  I  should  say,  probably. 

X-O.  139.     How  long  did  that  take  you? 

A.    That  took  me  some  week  or  ten  days'  time. 

X-O.  140.  And  you  were  paid  your  actual  ex])enses 
during  that  time? 

A.     And  nothing  more. 

X-Q.  141.  And  that  was  all  through  before  June, 
was  it? 

A.     It  was. 

X-O.  142.  And  after  that  did  y(ui  have  conversa- 
lions  with  Mr.  Max  .\twater  about  your  entering  into 
some  other  contractual  relation  with  the  company? 

A.  1  have  no  memory  of  entering  into  any  conver- 
sation with  him  in  regard  to  any  other  contractual  re- 
lation with  the  company  than  what  is  set  forth  in  this 
contract  in  evidence. 

X-Q.  143.  Conversations  are  not  set  forth  in  that 
contract. 

MR.  GARRISON :     Read  the  question. 

MR.  KREMER:  1  object.  This  is  not  a  proper 
(juestion.     It  is  not  a  question  at  all. 

THE  COURT:  I  think  that  the  former  question 
was  fairly  answered. 

X-Q.  144.  I  understood  you  that  you  had  some  sort 
of  contract  with  the  company  that  you  were  to  receive 
your  actual  expenses  while  you  made  some  investiga- 
tions in  the  month  of  May,  1911  :  is  that  correct? 

A.     It  is. 
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X-Q.  145.     That  took  you  about  ten  days? 

A.     That  is  my  present  memory. 

X-Q.  146.  And  you  were  paid  your  actual  expenses 
for  those  ten  days? 

A.     My  actual  expenses. 

X-Q.  147.  Did  you  after  that  time  have  conversa- 
tions with  Mr.  Max  Atwater  about  entering  into  s^e 
other  contractual  relation  with  the  company.  This  can 
be  answered,  it  seems  to  me,  yes  or  no. 

A.     Yes. 

X-Q.    148.     You   did? 

A.     Yes. 

X-Q.  149.  Now,  during  that  time  did  you  take  up 
Vvith  Mr.  Max  Atwater  the  patent  situation,  the  Min- 
erals   Separation   patent   situation? 

A.  I  have  no  mem.ory  of  going  into  it  with  him  in 
any  detail. 

X-Q.  150.  Adr.  Nutter  was  here  representing  Min- 
erals Separation  Company  and  trying  to  get  the  Butte 
&  Superior  to  enter  into  a  contract  with  his  company, 
wasn't  he? 

A.  He  was,  I  don't  say  that  from  anything  more 
than  the  knowledge  of  what  Mr.  Nutter  told  me,  that 
he  was. 

MR.  KREMER:  We  move  to  strike  out  the  an- 
swer as  improper,  not  being  from  any  knowledge  of 
the  witness,  and  being  mere  hearsay. 

THE  COURT :     It  may  be  stricken. 

X-Q.  151.  Did  you  or  did  you  not  know  that  Min- 
erals Separation  Company  was  trying  to  get  the  Butte 
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I 

&  Superior  Company  to  take  a  license  from  it  at  that 
time;  did  you  or  did  you  not  know  at  that  time? 

A.     I  had  not  any  definite  knowledge  in  the  matter. 

X-Q.  152.  Did  you  have  some  indefinite  knowl- 
edge? 

MR.  KREMER:  That  is  objected  to  as  argumen- 
lative.  If  he  has  no  definite  knowledge  he  can  have 
no  knowledge. 

THE  COURT:  Well,  I  granted  the  motion  to 
strike  that,  but  if  it  is  merely  to  bring  home  to  this 
witness  the  fact  that  he  had  information  that  negotia- 
tions were  pending,  I  think  it  is  proper  and  the  objec- 
tion will  be  overruled. 

MR.  KREMER:  I  will  take  an  exception,  if  the 
court  please.  I  desire  to  make  the  further  objection 
that  the  question  is  argumentative,  and  does  not  con- 
vey to  the  witness  anything  which  he  could  answer. 
Who  is  going  to  judge  whether  his  knowledge  is  defi- 

Inite  or  indefinite? 
,    MR.  GARRISON:     The  witness. 
THE  COURT:     He  may  answer. 
i  Defendant  excepted. 
[  THE  COURT:     He  left  the  inference  that  he  had 
such  knowledge,  when  he  qualified  his  former  answer. 
X-0.  153.     Did  you  have  any  indefinite  knowledge? 
A.     I  did. 

X-Q.   154.     You  knew  Mr.  Nutter? 
A.     I  did. 

X-0.  155.     You  met  him  there? 
A.     We  lunched  together   and   talked  over  a  good 
nianv  matters. 
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X-Q.  156.  You  knew  he  represented  the  Minerals 
Separation  Company,  Limited? 

A.     I  did  know  that,  yes,  sir. 

X-Q.  157.  Then,  as  a  matter  of  fact,  based  on  such 
facts  as  we  commonly  base  our  every-day  transactions 
on  in  Hfe,  you  knew  he  was  here  trying  to  get  that 
business,   didn't  you? 

MR.  KREMER:  That  is  objected  to  as  argumenta- 
tive, interpolating  the  matter  about  what  we  base  our 
every-day  actions  in  life  on. 

Objection  stwfeaiued-.    oytA/v^JUL- 

A.  The  basis  of  my  knowledge  was  that  Mr.  Nut- 
ter asked  me  Avhat  he  should  do  under  the  circum- 
stances. 

X-Q.  158.,  And  you  knew  in  a  general  way  that  he 
was  here  trying  to  get  them  to  enter  into  a  contract 
with  his  company,  didn't  you? 

A.     I  did. 

X-Q.  159.  Now,  you  disclosed  to  somebody  repre- 
senting the  Butte  &  Superior  that  there  were  these  pat- 
ents in  the  offing,  didn't  you? 

A.  r  have  no  definite  memory  as  to  what  was  said 
on  that  matter.  I  know  that  the  subject  was  men- 
tioned. 

X-0.   160.     .\nd  of  course  vou  mentioned  it,  didn't 


vou 


? 


A.  f  ])clieve  that  ^Ir.  R.  M.  At\\'ater  first  men- 
tioned the  subject  to  me.  and  told  me  that  he  had  re- 
ceived information  in  Ne\\-  York  that  the  patents  were 
invalid. 
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X-Cj.  161.  \'ou  talked  over  with  him  whether  ^nm 
they  were  vaHd  or  not,  didn't  yon? 

A.      T   did. 

X-Q.  162.  And  you  talked  it  over  with  Air.  Kremer, 
didn't  you? 

A.  I  have  no  memory  of  talking  it  over  with  Mr. 
Kremer.  I  met  Mr.  Kremer  only  in  the  matter  of 
making  this  contract. 

X-Q.  163.  You  never  met  Mr.  Kremer  until  you 
met  him  in  connection  with  that  contract? 

A.     That  is  my  memory. 

X-Q.  164.  And  up  to  that  time  had  there  been  am^ 
other  local  counsel  or  attorney  of  the  Butte  &  Superior 
with  whom  you  had  come  in  contact? 

A.     None. 

X-Q.  165.  Was  the  firm  of  which  Mr.  Kremer  is  a 
member  the  only  local  counsel  of  the  Butte  &  vSuperior 
[  with  whom  you  ever  came  in  contact? 

A.     It  was. 

X-Q.  166.  Now,  to  your  knowledge  did  not  the  com- 
pany refer  the  matter  of  the  patent  phase  of  this  situa- 
tion to  Mr.  Kremer? 

A.     I  have  no  memory  in  the  matter  whatsoever. 

X-Q.  167.  And  you  never  did  have  any  knowledge 
to  that  effect? 

A.  1  never  did.  T  do  nr.it  rr^membcr  of  having  had 
.>af>y  kil()w^odgo  of  \\\^  matter:-. 

X-Q.  168.  And  you  never  had  any  knowledge  that 
Mr.  Kremer  had  referred  the  matter  to  a  firm  of 
prominent  patent  lawyers,  did  you? 
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U.or1       ^-.ny       ^^-|p]-|        1,^t^^..r1o^1rj^ 

X-O.  169.  And  he  never  toid  you  who  they  were, 
did  he? 

A.  I  do  not  remember  that  he  ever  told  me  that  he 
had  referred  any  matter  to  any  firm. 

X-Q.  170.  Did  he  ever  tell  you  whether  he  had 
reached  any  conclusion  as  to  whether  there  was  any 
danger  of  litigation  from  Minerals  Separation  if  they 
used  this  process? 

A.     I  have  no  memory  that  he  ever  did. 

X-Q.  171.     Don't  you  remember  that  he  never  did? 

A.  No,  I  cannot  say  that  I  remember  that  he  never 
did. 

X-Q.  172.  What  is  the  state  of  your  memory  about 
that? 

A.  It  is  simply  that  I  remember  nothing  in  regard 
to  the  matter. 

X-Q.  173.     Is  that  your  signature? 

A.    It  appears  to  be. 

X-Q.  174.    Well,  is  it? 

A.     Well,  all  that  I  can  say  is  that  it  appears  to  be. 

X-Q.  175.  That  is  the  best  that  you  can  say  after 
looking  at  it? 

A.    I  think  it  is  my  signature. 

X-Q.  176.    Have  you  any  doubt  about  it? 

A.    No,  I  have  not. 

X-Q.  177.  Why  don't  you  say  frankly  that  it  is 
your  signature,  then? 

MR.  SHERIDAN :  I  object  to  this  attempt  to  bluff 
the  witness,  if  the  court  please. 
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-  MR.'KR-EME-R-!  -He  can't  bluff  him. 

THE  COURT:  No,  I  do-n't- think,  ii..  is  bluffing. 
If  the  witness  is  confronted  with  his  signature  he 
ought  to  know  whether  it  is  his  or  not. 

A.     I  have  no  doubt  that  it  is  my  signature. 

MR.  GARRISON:     I  offer  this  in  evidence. 

MR.  KREMER:     We  object  to  it  as  incompetent, 
irrelevant  and  immaterial  and  tending  to  prove  no  issue 
in  this  case  and  in  no  wise  binding  upon  this  defend- 
ant.    This  is  a  letter  written  by  Mr.  Hyde  to  Mr.  W 
A.  Clark,  Jr.    It  is  not  binding  on  the  defendant. 

THE  COURT:  It  is  in  connection  with  his  testi- 
mony as  to  what  he  was  doing  at  the  time.  The  objec- 
tion will  be  overruled. 

Defendant  excepted. 

Letter  referred  to  admitted  in  evidence  marked 
PLAINTIFFS  EXHIBIT  No.  233. 

X-Q.  178.  After  you  had  talked  to  Mr.  Max  At- 
water,  after  these  preliminaries  in  May  had  been  dis- 
))Osed  of,  did  you  and  he  reach  an  understanding? 

A.    The  understanding  which — 

X-Q.  179.  Answer  my  question  yes  or  no;  did  you 
and  he  reach  an  understanding?  Now,  you  either  did 
or  you  didn't. 

A.     We  did. 

X-Q,  180.  And  in  the  course  of  those  conversations 
with  Mr.  Atwater  did  you  suggest  to  him  that  if  suits 
were  brought  in  connection  with   the  introduction  of 
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this  flotation  process,  that  the  company  must  take  care 
of  them? 

A.  I  have  no  memory  in  regard  to  that,  other  than 
what  I  testified  to  on  direct  examination,  that  it  has 
been  in  my  mind  that  I  told  him  that  if  the  company 
were  sued — I  had  no  thought  at  the  time  of  anybody 
but  the  company  being  sued — that  if  the  company  were 
sued  that  they  would  naturally  have  to  defend  them- 
selves. 

X-Q.  181.  Naturally.  It  was  not  to  be  e:>fpceted 
that  you  would  finance  the  company,  was  it,  that  was 
not  expected  by  you  or  by  them? 

A.     There  was  no  expectation  in  the  matter. 

X-0.  182.  Now,  the  thing  that  you  really  were  talk- 
ing about  was  in  case  suit  was  brought  against  you, 
wasn't  it? 

A.  It  was  not,  no.  It  was  an  utter  surprise  to  me 
when  the  suit  was  brought  against  me  personally. 

MR.  GARRISON:  I  object  to  this  being  a  surprise 
to  him. 

MR.  KREMER:     He  asked  him  v/hat  he  thought. 

MR.  GARRISON:     No,  I  didn't. 

THE  COURT:  Wait  a  minute;  repeat  the  question 
and  the  answer.  The  answer  may  be  stricken  out,  after 
the  v/ords  ''it  was  not." 

X-Q.  183.  Do  you  mean  to  say  that  you  and  Mr. 
Atwater,  or  you  and  Captain  Wolvin,  if  you  ever  had 
any  conversation,  did  not  talk  about  what  would  hap- 
pen if  suit  Vv^ere  brought  against  you? 

A.  I  have  no  memory  of  that  matter  ever  being 
brought  up. 
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X-Q.  184.  Then  the  understanding  you  had  of  it 
with  them  was  that  if  these  threats  of  litigation  were 
made  good,  that  they  would  have  to  take  charge  of  it 
and  pay  for  the  expenses  thereof,  is  that  right? 

A.     If  they  were  sued. 

X-Q.  185.  Now,  that  you  talked  over  with  Mr.  At- 
water,  did  you? 

A.     I  have  no  definite  memory  about  the  matter. 

X-Q.  186.  Don't  you  remember  getting  Mr.  Atwat- 
er  to  write  a  letter  stating  that  that  was  what  you  in- 
sisted upon,  and  that  you  would  not  enter  into  any  con- 
tract until  that  was  understood? 

A.     T  really  have  no  memory  of  any  such  letter. 

X-Q.  187.  Well,  do  you  remember  that  you  had  a 
thorough  understanding  about  that  before  you  would 
enter  into  any  other  contract  with  them,  don't  you? 

A.    No,  I  don't  remember  that. 

X-Q.  188.  Well,  do  you  have  any  memory  at  all  of 
ever  having  talked  this  over  with  anybody? 

A.  My  memory  is  what  I  have  stated  it  to  be,  that 
the  matter  was  discussed,  and  that  as  far  as  I  have  any 
memory  at  all,  it  was  entirely  upon  the  basis  that  if 
they — 

X-Q.  189.  I  did  not  ask  you  that;  I  ask  you  if  you 
do  remember  talking  it  over  with  somebody,  and  you 
say  you  do. 

A.     I  remember  the  subject  having  been  mentioned. 

X-Q.  190.  Who  do  you  remember  having  mentioned 
it  with? 

A.     T  discussed  this  matter — I  mean  mv  whole  rela- 
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tionship  was  discussed,  as  far  as  I  remember,  only  with 
Mr.  R.  M.  Atwater  or  Mr.  Maxweli  At  water. 

X-Q.  191.  Then  you  did  talk  it  over  with  one  of 
them — one  or  the  other  of  those  two  genelemen? 

A.     I  presume  it  was  mentioned  to  one  or  the  other. 

X-Q.  192.  And  was  it'  one  or  the  other  of  those  gen- 
tlemen to  whom  you  conveyed  the  information  that  if 
suit  was  brought  against  the  company,  as  you  say,  that 
they  must  pay  the  expenses  of  it? 

A.  I  have  no  definite  memory  in  the  matter  outside 
of  that  I  have  a  feeling  that  there  was  such  a  conver- 
sation. 

X-Q.  193.  And  you  have  stated  that  in  -that  conver- 
sation you  said  that  if  suit  was  brought  against  the 
company  that  they  would  have  to  bear  the  expense 
thereof;  that  is  what  you  have  said? 

A.     I  think  you  misquote  me. 

X-Q.  194.  Well.  I  won't  misquote  you.  What  did 
you  say? 

A.  I  say  that  I  have  a  hazy  memory  that  the  sub- 
jest  was  discussed,  and  my  memory  is  that  it  was  a 
subject  of  discussion  as  I  have  expressed  it. 

X-Q.  195.  Now,  is  that  the  only  conversation  that 
you  ever  had  with  anybody  representing  the  Butte  & 
Superior  Company  about  the  payment  of  the  expenses 
of  litigation? 

A.  No,  there  is  the  one  which  led  to  the  agreement 
that  on  the  assignment  of  my  patent  I'lgjths  they  would 
assume  the  expense  of  the  litigation. 

X-0.  196.    And  about  when  was  that? 
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A.  That  was  some  time  in  October.  The  exact 
date  is,  as  T  remember,  that  of  one  of  the  letters  which 
is  here.an  exhibit. 

X-Q.  197.    October  of  what  year? 

A.     1911. 

X-Q.  198.  Immediately  after  the  suit  was  brought, 
or  before? 

A.  1  think  that  it  was  about  one  week  after  the 
suit  was  brought. 

X-Q.  199.  And  who  did  you  have  that  understand- 
ing or  agreement  with? 

A.  With  Captain  Wolvin,  the  then  president  of  the 
company. 

X-Q,  200.  You  had  not  applied  for  any  patents  at 
that  time,  had  you? 

A.      It   was — 

X-Q.  201.     No,  no,  answer  my  (|uestion. 

A.  I  don't  remember  the  date  of  my  application  for 
])atent. 

X-Q.  202.  Well,  let  us  get  the  date  of  your  applica- 
tion for  patent.  I  show  you  the  official  records  of  the 
Hyde  suit.  Is  this  the  patent  about  which  you  have 
been  speaking,  No.  1,022,085? 

A.     It  is. 

X-Q.  203.  That  has  a  legend  on  it,  "Application 
filed  November  10th,  1911,"  hasn't  it? 

A.     It  has. 

X-Q.  204.  Now,  that  is  the  patent  that  you  agreed 
with  Captain  Wolvin  in  1911  that  you  would  assign 
him  an  interest  in,  is  it? 


3992       Minerals  Separation,  Limited,  et  al.,  vs. 
lames  Macdonald  Hyde. 

A.     It  is. 

X-Q.  205.  The  ^gg  had  not  been  laid,  much  less  the 
chicken  hatched,  at  that  time,  had  it? 

A.    The  process  was  in  operation — 

MR.  KREMER:  I  move  to  strike  that  expression 
about  the  egg;  I  don't  think  that  is  proper. 

MR.  GARRISON:  I^will  strike  it  out  myself.  It  is 
a  little  too  obvious,  to  need  stating. 

X-Q.  206.  Who  else  was  present  when  you  had  this 
conversation  with  Captain  Wolvin? 

A.  I  had  two  conversations  w4th  Captain  Wolvin  on 
this  subject.  The  first  one  was  in  the  office  of  the 
Butte  &  Superior  Company,  and  there  were  present  one 
or  more — I  think  either  two  or  three  of  the  then  di- 
rectors of  the  company,  who  were  present  from  Du- 
luth. 

X-Q.  207.  You  knew,  when  you  installed  or  started 
to  install,  or  started  to  make  available  for  the  benefit 
of  the  Butte  &  Superior  the  knowledge  that  you  had  of 
flotation,  that  a  patent  suit  would  be  brought  by  Min- 
/  erals  Separation  against  somebody  or  other  to  try  to 
stop  that,  didn't  you? 

A.  That  was  an  impossibility,  my  having  such  defi- 
nite knowledge. 

X-Q.  208.  I  call  your  attention  to  page  38  of  the 
book  that  you  have  there  in  your  lap,  which  is  Plain- 
tiff's Exhibit  No.  8,  a  letter  written  by  you  to  the  presi- 
dent of  the  company,  Mr.  MacKelvie,  under  date  July 
15th,  1913.  You  did  not  have  any  hesitancy  there — to 
show   what   a   positive    state   of   knowledge   you   had. 
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You  said  "The  fact  that  a  suit  would  result  from  pro- 
ceeding to  use  a  flotation  process  was  known  to  all  con- 
cerned."    Weren't  you  one  of  the  persons  concerned? 

A.     i  was. 

X-0.  209.     Then  you  knew  it,  didn't  you? 

A.  I  did  not  know  it  in  the  sense  that  I  could  swear 
to  it  in  a  court  of  law. 

X-0.  210.     Oh,  I  see  you  draw  a  distinction  there — 

Whereupon  further  hearing  was  adjourned  utnil 
Monday,  May  7th,  at  10  a.  m. 

Monday,  May  7,  1917,  10  a.  m. 

JAMES   MACDONALD   HYDE   resumed   the 
stand   for  further 

CROSS-EXAMINATION. 

THE  WITNESS:  If  your  honor  pleases,  if  it  is 
])ermissible  I  would  like  to  correct  my  testimony  in  a 
few  places  where  I  see  I  was  in  error  on  Saturday,  in 
testifying  from  memory  with  regard  to  things  six 
years  ago.  Page  1929,  question  84,  in  answer  with  re- 
gard to  the  employment  of  Mr.  Kremer  as  counsel,  I 
find  that  [  was  mistaken  as  to  the  date,  that  it  was 
some  time  preceding  August  18,  about  the  middle, 
some  time  i)receding  the  middle  of  August. 

X-0.  211.     MR.  GARRISON :     What  year  ? 

A.  1911.  On  page  1949  and  going  on  to  page  1950 
my  answer  to  question  167  should  have  been :  "T  have 
no  memorv  in  the  matter  whatsoever." 
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X-Q.  212.  MR.  GARRISON:  You  said  here,  "I 
have  knowledge  in  the  matter." 

A.  I  should  have  said  "I  have  no  memory  in  the 
matter."  The  next  question  I  said  I  never  did,  where 
I  should  have  said  "I  don't  remember  having  had  any 
knowledge  of  the  matter."  The  next  question  I  said  I 
never  did  where  I  should  have  said  'T  don't  remember 
of  having — 

MR.  GARRISON:  I  don't  understand  that  this  is 
correcting  his  testimony. 

THE  COURT:     I  think  so. 

MR.  GARRISON:  He  says  in  answer  to  a  ques- 
tion, that  he  never  did.  Now  he  says  he  should  have 
answered  it  another  way. 

THE  COURT:  I  think  he  has  a  right  to  say  he 
made  a  mistake. 

MR.  GARRISON:  I  thought  he  was  merely  cor- 
recting  his  English. 

THE  WITNESS:  No,  I  meant  to  say  I  made  a 
mistake.  168,  where  I  said  I  never  did,  I  should  have 
/S^d  'T  don't  remember  of  having  had  any  such  knowl- 
edge. 169  I  say,  "He  never  told  me  that  he  had  re- 
ferred any  matter  to  any  firm."  I  should  have  said 
"I  don't  remember  that  he  ever  told  me  that  he  had 
referred  any  matter  to  any  firm. 

X-Q.  213.    MR.  GARRISON:     Is  that  all? 

A.     Yes,  sir. 

THE  COURT:  You  may  proceed  with  the  cross- 
examination. 

X-Q.  214.  I  don't  think  that  you  have  stated  your 
residence  and  occupation.     Will  you  please  do  so? 
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A.  My  present  residence  is  Palo  Alto,  California, 
and  I  am  a  mining  engineer. 

X-Q.  215.  And  did  you  come  here  upon  this  occa- 
sion, the  occasion  of  this  trial,  of  your  own  impulse,  or 
were  you  requested  to  come? 

A.     I  received  a  telegram  requesting  me  to  come. 

X-0.  216.     Someone  representing  the  defendant? 

A.     Yes. 

X-0.  217.     And  how  long  have  you  been  here? 

A.  I  think  I  got  here  at  the  end  of  the  first  week 
of  the  trial.     I  don't  remember  the  date. 

X-Q.  218.  You  have  been  here  for  two  or  three 
weeks  ? 

A.     Yes. 

X-Q.  219.  When  was  the  experimental  plant  at 
Basin  finished? 

A.     I  think  it  was  in  June. 

X-Q.  220.    The  experimental  plant? 

A.     Either  June  or  July. 

X-Q.  221.  Well,  if  that  is  so,  I  will  have  to  clarify 
my  memory  and  your  own  testimony  respecting  the 
preceding  events.  Is  it  correct  that  your  first  con- 
tractual arrangements  with  the  Butte  &  Superior  were 
.some  time  in  May  of  1911  when  you  made  some  tests 
of  their  ore  to  see  what  results  you  could  get  from 
that? 

A.    That  is  as  I  remember  it. 

X-Q.  222.  And  that  was  all  done  in  the  month  of 
May? 

A.     As  I  remember  it. 
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X-Q.  223.  And  your  understanding  was  that  if, 
upon  your  report  of  the  results  of  these  tests,  they 
chose  to  make  a  proposition  to  you,  you  would  say  yes 
or  no  to  their  proposition? 

A.     That  was  the  understanding. 

X-Q.  224.  And  that  proposition  is  what  is  con- 
tained in  the  contract  of  July  22nd,  1911? 

A.  If  that  is  the  date  of  it,  it  is  possible  that  the 
events  took  place  in  June  rather  than  in  May. 

X-Q.  225.  That  what  events  took  place  in  June 
rather  than  in  May? 

A.  The  testing  of  the  machinery  upon  which — I 
mean  the  testing  of  the  ore  upon  which  the  original 
report  was  made. 

X-Q.  226.  Well,  noVv,  I  Avant  to  get  that  out  of  the 
way;  that  is  done  and  ended? 

A.     All  right. 

X-Q.  227.  And  as  a  result  of  that  they  made  you  a 
proposition  which  was  represented  in  the  contract  of 
July  22nd,  1911,  isn't  that  correct? 

A.     That  is  correct. 

X-Q.  228.  Therefore  your  second  employment  was 
— or  if  you  don't  like  the  word  "employment"  your  sec- 
ond contractual  relations  with  the  Butte  &  Superior 
dated  from  the  written  contract,  did  it  not? 

A.     That  is  true. 

X-Q.  229.  And  that  written  cojtljract  is  dated  July 
22nd,  1911,  is  that  correct? 

A.    Yes. 

X-Q.  230.     Now,  when  was  the  experimental  plant 
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Imilt  under  the  contract  of  July  22nd,  1911,  finished? 

A.  My  memory  of  the  matter  has  been  that  this 
took  place  in  the  month  of  June  and  July;  it  may  be 
that  that  contract  was  not  signed — and  I  think  that 
that  is  the  case — that  it  was  not  signed  by  Captain 
VVolvin  until  after  the  agreement  had  practically  been 
made — I  mean  an  understanding  had  been  entered  into 
between  myself  and  Mr.  Atwater. 

X-Q.  231.  Precisely.  That  is  the  fact,  isn't  it,  that 
what  you  really  did  was  to  have  an  understanding  with 
Mr.  Atwater,  and  you  and  he  acted  on  that  under- 
standing, and  it  was  not  until  afterwards  that  any 
written  paper  was  made  by  yon  at  all;  isn't  that  the 
fact  ? 

A.     As  I  remember  it,  it  is. 

MR.  KREMER:     Then  you  may  explain. 

MR.  GARRISON:  Wait  a  minute.  The  court  will 
say  whether  he  may  explain  or  not. 

MR.  KREMER:  Then  I  will  ask  the  court  if  he 
may  not  explain. 

THE  COURT:  Read  the  question  and  answer — [ 
do  not  see  that  any  explanation  is  needed.  The  answer 
is  a  full  answer  to  the  question.  When  you  come  to 
re-examine  him  you  may  bring  out  any  circumstances 
that  tend  to  break  the  force  of  that  answer  if  you  de- 
sire. 

X-O.  232.  No\N-,  Mr.  Hyde,  in  confirmation  of  that 
fact,  please  refer  to  the  book  of  exhibits  that  you  have 
in  your  lap? 

A.  I  haven't  the  book  of  exhibits  with  me;  I  think 
I  left  it  in  mv  room. 
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X-Q.  233.  Well,  we  will  try  and  get  you  a  copy. 
That  is  exhibit  166,  page  82? 

A.     I  have  it. 

X-Q.  234.  You  observe  that  that  is  a  voucher  re- 
ceipted by  you  for  your  expense  account  for  July,  1911, 
at  five  dollars  a  day,  for  31  days,  do  you  not? 

A.     I  do. 

X-Q.  235.  So  that  it  is  quite  obvious  from  that  ex- 
hibit and  from  what  you  have  now  testified  to  that  you 
were  working  under  a  verbal  understanding  with  Mr. 
Atwater  for  many  days  before  the  date  of  any  written 
contract;  isn't  that  true? 

A.  It  is  true  that  it  was  before  this  written  con- 
tract here,  but  I.  believe  there  was  a  written  under- 
standing between  Mr.  Atwater  and  myself,  that  he  had 
received  word  from  Captain  Wolvin  that  he  would  sign 
at  the  proper  time,  or  when  the  matter  was  submitted 
to  him  in  final  form,  this  agreement. 

X-Q.  236.  In  other  words,  as  I  understand  you 
nov/,  you  and  Mr.  Atwater  reached  an  understanding; 
that  was  the  first  thing  that  was  done,  wasn't  it? 

A.     He  submitted — 

X-Q.  237.  Wait  a  minute:  if  I  am  wrong  say  no. 
Read  the  question. 

A.     We  reached  an  understanding. 

X-Q.  238.  Then  Mr.  Atwater  communicated  with 
his  principals,  whoever  they  were;  that  is  correct,  isn't 
it,  or  he  told  you  he  had? 

A.     I  believe  he  did. 

X-Q.  239.     And  he  told  you  that  you  and  he  would 
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go  ahead  under  your  verbal  understanding,  isn't  that 
correct? 

A.     I  think  that  that  is  correct. 

X-Q.  240.  Now,  when  was  that  experimental  ma- 
chine, thus  being  fixed  up,  actually  completed  and 
work  done  on  it? 

A.     T  haven't  a  definite  memory  as  to  that  matter. 

X-0.  241.  Well,  it  was  about  the  first  of  August, 
wasn't  it? 

A.     My  memory  was  that  it  was  earlier  than  that. 

X-Q.  242.     At  or  about  the  first  of  August  then? 

A.     At  or  about,  yes. 

X-Q.  243.  And  you  made  the  runs  on  it,  to  demon- 
strate whether  or  not  it  would  produce  the  results,  did 
vou  not? 

A.     I  did. 

X-Q.  244.  And  those  runs  were  successful  enough 
to  induce  the  company  to  go  on  with  the  rest  of  the 
understanding  about  the  larger  plant? 

A.     They  were. 

X-Q.  245.  Now,  imder  your  -contract,  the  sums  of 
money  that  you  received — this  sum  of  $5.00  a  day,  was 
to  be  paid  you  while  engaged  in  mill  work  in  said  com- 
pany's behalf:  that  is  true,  is  it  not? 

A.     Yes. 

X-Q.  246.  So  that  as  long  as  we  have  vouchers 
showing  $5.00  a  day  paid  to  you,  you  were  engaged  in 
mill  work  in  the  company's  behalf,  were  3/0U  not? 

A.     Well,   [  don't  know  what  technical  significance 
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there  would  be  in  the  statement  in  that  way;  I  was 
working  under  the  agreement  as  shown  here. 

X-Q.  247.  You  have  had  opportunity  to,  and  I  as- 
sume during  the  two  or  three  weeks  you  have  been 
here  you  have  looked  over  these  vouchers,  have  you 
not  ? 

A.  I  have  simply  gone  over  them  to  see  that  they 
were  vouchers  for  expenses. 

X-Q.  248.  Well,  but  you  were  informed  that  you 
were  to  go  on  the  stand  here  and  testify  to  your  con- 
nection with  respect  to  these  matters,  were  you  not? 

A.     I  was. 

X-Q.  249.  And  you  had  it  back  and  forth  between 
here  and  your  lodging  place,  day  in  and  day  out? 

A.  1  think  it  has  been  in  my  lodging  place  most  of 
the  time,  yes. 

X-Q.  250.     So  you  have  looked  it  over? 

A.     I  have,  yes. 

X-Q.  251.  So  you  knew,  for  the  complete  month  of 
July,  1911,  you  received  your  $5.00  a  day,  didn't  you? 

A.     I  received  that  expense  money. 

MR.  GARRISON:  Now,  I  ask  to  have  everything 
stricken  out  after  the  word  yes  or  no,  as  to  that. 

THE  COURT :  \^^ell,  it  is  another  form  of  answer- 
ing the  question.     Answer  it  more  directly. 

A.    I  did  receive  that  amount. 

X-Q.  252.  Yes,  and  you  received  a  similar  amount 
for  the  month  of  August,  1911,  for  the  full  month,  did 
you  not? 

A.     I  did. 
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X-Q.  253.  And  for  the  full  month  of  September, 
1911,  did  you  not? 

A.     As  I  remember  it. 

X-O.  254.  And  up  to  the  26th  of  October,  1911, 
did  you  not? 

A.  I  don't  remember  the  exact  date,  but  it  was  some 
such  time. 

X-O.  255.  Well,  the  vouchers  will  show.  Don't  let 
us  have  any  doubt  as  to  these  things.  It  is  on  the 
voucher. 

THE  COURT :  Any  time  you  desire  to  refresh  your 
memory  from  them,  you  may  do  so. 

X-O.  256.  MR.  GARRISON:  If  you  will  look  on 
page  88,  Exhibit  172,  you  will  see  the  expense  account 
for  October,  1911,  26  days  at  $5.00  a  day,  $130.00. 
Now,  if  you  want  to  look  at  the  one  for  September,  it 
is  on  page  86  and  is  exhibit  170.  That  is  for  30  days 
of  September,  is  it  not? 

A.     Expense  account  at  $5.00  per  day. 

X-O.  257.  So  that  we  find  from  these  exhibits  that 
you  received  your  $5.00  a  day  for  July,  August,  Sep- 
tember and  26  days  of  October?     Is  that  correct? 

A.     That  is  correct. 

X-O.  258.  And  it  was,  I  suppose  on  the  26th  dav 
of  October,  that  you  and  Mr.  Kremer  left  for  Chica- 
go, was  it  not? 

A.  1  haven't  any  definite  memory  as  to  the  date.  It 
was  about  that  time. 

X-Q.  259.  Now,  did  you  ever  receive  any  monev 
from  the  Butte  &  Superior,  leaving  out  these  early  ex- 
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periments,  th®se  days  that  you  received  your  actual 
expenses,  not  your  $5.00  a  day,  excepting  moneys  paid 
in  accordance  with  the  terms  of  the  written  contract? 

A.  I  received  the  actual  expenses  of  my  traveling 
when^n'Jthe  patent  suit  and  in  such  visits  as  I  made  to 
the  Butte  plant  after  October  26th. 

X-Q.  260.  So  that,  with  the  exception  of  what-  you 
have  just  stated,  the  moneys  that  you  received  from 
the  Butte  &  Superior  Company  were  moneys  that  were 
paid  to  you  under  the  terms  of  this  written  contract? 
Is  that  correct? 

A.     Or  the  supf)lemental  agreement. 

X-Q.  261.  Or  the  supplemental  agreement,  yes;  I 
should  have  included  that.  And  all  moneys  paid  to 
you  under  this  contract  excepting  the  $5.00  a  day  were 
for  your  services? 

A.     The  $5.00  a  day  under  the  contract  as  well. 

X-Q.  262.  Read  my  question.  I  didn't  say  they 
were  not. 

(Question  read.) 

X-Q.  263.  MR.  GARRISON:  And  the  $5.00,  if 
you  wish? 

A.    And  the  $5.00  a  day. 

X-Q.  264.  And  all  the  moneys  that  were  paid  to 
vou  including  the  $5.00  a  day  were  paid  to  you  for 
your  services  ?    J^<^  t:i^^  ^^^^^^^^^  ■ 

A.     Services  and  expenses. 

X-Q.  265.  And  with  respect  to  your  patent,  the 
number  of  which  has  been  several  times  stated  during 
\'Our  testimony,  will  you  please  give  me  the  names  of 
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the  other  licensees  in  the  United  States  outside  of  the 
Butte  &  Superior? 

A.    There  are  no  other  Hcensees  at  the  present  time. 

X-Q.  266.  Now,  you  have  told  us  that  you  had  a 
conversation  with  Captain  Wolvin  in  October,  1911,  in 
which  you  and  he  agreed  on  this  matter  of  the  ex.- 
penses.    Where  was  that  conversation? 

A.  There  were  two  conversations.  The  one  which 
1  referred  to  the  other  day,  being  the  first  of  the  two, 
was  in  the  office  of  the  Butte  &  Superior  Comapny  at 
the  mine. 

X-Q.  267.  And  in  your  direct  testimony  you  stated 
that  that  conversation  was  had  after  you  were  sued  for 
infringement?  So  it  was  some  time  after  October  3d, 
1911;  is  that  correct? 

A.     Yes,  sir. 

X-Q.  268.  And  was  that  the  first  time  that  you  and 
Captain  Wolvin  or  you  and  .anybody  else  on  behalf  of 
the  Butte  &  Superior  Company,  had  talked  over  the 
matter  of  the  defense  of  any  lawsuit  to  be  brought 
against  you? 

A.     I  can't  say  that  it  was. 

X-Q.  269.  Search  your  memory  and  tell  me  wheth- 
er it  was  or  not. 

A.  I  have  no  definite  memory  of  any  conversation 
with  regard  to  the  matter,  but  I  doubt  not  that  they 
occurred. 

X-Q.  270.  Do  you  doubt  that  they  occurred  before 
this? 

A.     Thev  must  have  occurred  before  that.     T  don't 
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remember  the  date  upon  which  service  was  made  upon 
me. 

X-Q.  271.  Well,  the  bill  was  filed  on  the  3d  day  of 
October,  1911.  Now,  then,  you  were  not  served  until 
after  the  bill  was  filed,  or  on  the  same  day,  we  will 
say,  and  so  we  will  fix  October  3d  at  the  first  day  you 
could  have  been  served.  Now,  did  you  have  any  con- 
versation with  Captain  Wolvin  about  the  payment  of 
expenses  of  lawsuits  prior  to  the  3d  day  of  October, 
1911?  J 

A.  I  have  no  defmite  memory ,  regard  to  any.  I 
saw  Captain  Wolvin  very  few  times. 

X-Q.  272.  In  your  examination  on  Saturday  you 
were  asked  whether  you  had  not  had  conversation  con- 
cerning the  payment  of  expenses  and  taking  charge, 
etc.,  of  lawsuits  against  you,  and  you  said  that  the 
first  time  that  you  had  any  such  conversation  was  the 
one  that  you  had  with  Captain  Wolvin  after  the  Hyde 
suit  was  brought.     Now  do  you  wish  to  correct  that? 

A.  I  have  no  definite  memory  in  the  matter  what- 
soever. 

X-Q.  273.  Have  you  any  less  definite  memory  to- 
day than  you  had  on  Saturday? 

A.  No.  If  I  made  the /definite  statement  that  I 
never  had  had  such  conversation  I  may  have  been  in 
error. 

X-Q.  274.  Well,  now  tell  us  what  this  conversation 
v/as  that  you  did  have  with  Captain  Wolvin  in  Oc- 
tober of  1911  at  the  office  of  the  Butte  &  Superior 
Company. 
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A.  The  conversation  was  upon  the  date  on  which 
the  supplemental  agreement  was  entered  into;  and  the 
main  reason  for  the  conference  was  the  entering  into 
that  supplementary  agreement. 

X-0.  275.  Well,  now,  we  will  get  that  date  im- 
mediately.    That  was  the  26th  day  of  October,  1911. 

A.  There  is  a  record  ^  that  agreement  that  a  cer- 
tain payment  had  been  made  to  me  that  day,  payment 
under  the  contract  or  under  this  modified  contract, 
and,  in  the  course  of  the  conversation  which  took  place 
between  us  I  remember  of  asking  Captain  Wolvin: 
"Well,  now%  what  are  we  going  to  do  about  the  ex- 
penses of  this  lawsuit  which  has  been  brought  against 
me  personally?"  And  he  made  the  reply  that  if  I 
would  agree  not  to  compete  with  the  company  in  ac- 
(juiring  or  operating  properties  in  the  Butte  district, 
and  would  give  the  company  an  exclusive  license  to 
the  Butte  district  of  any  rights  that  I  might  acquire 
if  I  obtained  a  patent  upon  the  process  which  I  had 
developed  and  which  I  told  them  had  certain  novel 
features,  that  they  would  bear  the  expenses  of  the  liti- 
gation. 

X-0.  276.  Now,  then,  had  you  had  any  understand- 
ing or  agreement  with  anybody  on  behalf  of  the  Butte 
&  Superior  prior  to  that  time  concerning  the  payment 
of  expenses  of  lawsuits  brought  against  you? 

A.  As  I  said  before,  I  have  no  definite  memory  of 
having  had  such. 

X-Q.  277.  In  your  examination  on  Saturday  you 
stated  that  you  had  not  had  such  conversation  because 
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it  had  not  occurred  to  you  that  you  would  be  sued  or 
could  be  sued. 

A.  I  was  mistaken  in  that  statement  and  my  mem- 
ory— as  I  have  thought  the  matter  over  I  remember 
that  there  was  a  definite  statement  made  to  me  that  I 
probably  would  be  sued. 

X-0.  278.  And  when  was  that  definite  statement 
made  to  you  that  you  probably  would  be  sued? 

A.  I  don't  remember  Avhether  that  statement  was 
made  by  Mr.  Nutter  or  Mr.  Spitzer.  Both  of  them 
had  been  here  in  Butte  and  had  conversation  with  me 
on  the  matter.  It  would  be  preceding — it  would  be 
preceding  the  actual  filing  of  the  suit.  . 

X-Q.  279.  And  you  stated  in  e4:a&s-jOxaminatien  that 
you  made  this  morning  that  you  had  been  to  see  Mr. 
Kremer  before  August  18,  1911;  is  that  correct? 

A.     That  is  correct. 

X-O.  280.  How  did  you  get  that  date  of  August  18, 
1911? 

A.  I  asked  Mr.  Kremer  this  morning  and  he  said 
jthat  he  remembered  that  it  was  previous  to  that  date. 

X-Q.  281.     He  showed  you  a  letter,  didn't  he? 

A.      He  did. 

X-Q.  282.  Showed  you  a  letter  from  Mr.  Williams, 
didn't  he? 

A.     He  did. 

X-Q.  283.  So  that  it  was  known  by  Mr.  Kremer  as 
early  as  August  18  that  you  were  fc  be  sued,  and  he 
wrote  to  Mr.  Williams  that  he  was  the  attorney  en- 
engaged  to  defend  you,  did  he  not? 
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A.    He  did. 

X-Q.  284.  So  that,  as  a  matter  of  fact  you  had  gone 
and  retained  Mr.  Kremer's  services  as  early  as  Aug- 
ust 18,  1911? 

A.  That  is  why  I  corrected  my  answer  with  regard 
to  the  date,  this  morning. 

X-Q.  285.  And  you  did  not  correct  that  answer  un- 
til Mr.  Kremer  had  shown  you  correspondence  between 
Mr.  Williams  and  himself,  did  he? 

A.  Because  I  had  no  memory  of  its  being  at  so 
early  a  date. 

X-Q.  286.  But  you  had  a  very  distinct  memory  that 
you  had  not  gone  to  see  Mr.  Kremer  until  after  you 
were  sued,  did  you  not? 

A.     I  did. 

X-Q.  287.  And  that  you  had  a  very  clear  picture  in 
your  mind  which  you  conveyed  to  us  of  walking  into 
his  office  and  telling  him  you  had  been  sued  and  ask- 
ing him  whether  he  was  in  a  position  to  defend  you,  as 
if  it  was  the  sole  case  in  his  office,  and  all  of  that  you 
told  us,  did  you  not? 

A.  All  of  this  was  true  of  the  occasion  when  I  did 
go  to  see  him  and  retained  him. 

X-Q.  288.  Yes,  but  you  recited  this  conversation 
with  dramatic  certainty,  after  you  were  sued,  did  you 
not,  you  stated  that  you  went  down  there  after  you 
were  sued.     You  were  mistaken  about  that,  were  you? 

THE  COURT:     You  are  qualifying  the  witness. 

MR.  GARRISON:  I  will  withdraw^  that  question. 
T  think  it  is  objectionable. 
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X-Q.  289.  You  had  a  very  clear  memory  on  Satur- 
day of  going  down  to  Mr.  Kremer's  office  after  you 
had  been  sued  and  having  this  conversation  about  his 
quaHfications  to  take  your  case;  isn't  that  correct? 

A.   That  is  exactly  the  way  in  which  I  remembered  it. 

X-Q.  290.  Now,  what  was  the  occasion  of  your  go- 
ing and  engaging  Mr.  Kremer's  services  in  August, 
1911? 

A.  T  don't  remember  definitely,  but  I  take  it  for 
granted  that  it  was  the  result  of  having  been  informed 
that  I  vv^ould  be  liable  to  be  sued. 

X-Q.  291.  At  that  time  you  expected  to  have  to 
bear  all  the  expense  of  that  suit,  didn't  you? 

A.  I  have  no  memory  as  to  what  I  expected  at  that 
time. 

X-Q.  292.  You  had  a  very  clear  memory  on  Sat- 
urday that  up  until  the  service  of  papers  in  the  suit, 
it  had  never  occurred  to  you  that  you  would  be  sued, 
and  therefore  that  was  the  first  time  you  made  any 
arrangements  about  the  expenses  of  such  a  suit. 

A.  I  corrected  the  record  this  morning,  because  I 
found  that  my  memory  was  not  correct  on  Saturday. 

X-Q.  293.  When  you  went  to  see  Mr.  Kremer  did 
vou  ask  him  what  his  retainins:  fee  would  be? 

A.  I  don't  remember  of  having  arranged  the  matter 
of  the  fee. 

X-Q.  294.     Did  you  pay  him  any  money? 

A.     I  did  not. 

X-Q.  295.    Well,  what  did  you  do  with  Mr.  Kremer 
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at  that  time ;  did  you  givoi  him  the  patents  of  Minerals 
Separation  on  whicli  they  would  be  liable  to  base  their 
suit? 

A.  1  don't  know  that  I  gave  them  to  him  at  that 
time,  but  I  am  very  eertain  that  1  gave  him  a  record 
of  such  patents  relating  to  the  whole  subject  as  I  had 
been  able  to  ascertain. 

X-Q.  296.     At  or  about  that  time? 

A.     At  or  about  that  time. 

X-0.  297.  Now,  previous  to  this,  and  when  you 
were  in  New  York,  you  had  gone  into  this  patent  situa- 
tion with  Mr.  Stone  of  Hayden,  Stone  &  Company, 
liadn't  you? 

A.      No,    1    never   met   Mr. — 

MR.  KREMER:  T  object  to  that  as  incompetent, 
irrelevant  and  immaterial  for  any  purpose  and  no  con- 
nection with  this  suit  whatever. 

THE  COURT:     It  is  cross  examination. 

MR.  KREMER:  The  record  shows  that  at  that 
time  Hayden,  Stone  &  Company  had  nothing  what- 
ever to  do  with  the  company. 

THE  COURT:  T  think  he  may  inquire.  Objec- 
tion overruled. 

Defendant  excepted. 

A.  J  met  no  member  of  the  firm  of  Hayden,  Stone 
&  Company  ^vhen  I  was  in  New  York  before  coming 
to    Butte. 

X-Q.  298.  1-Jad  you  ever  gone  over  this  patent  situa- 
tion before  you  went  over  it  with  Mr.  Kremer? 
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A.  Why,  I  had  gone  over  it  in  my  personal  study 
of  the  matter.  I  don't  know  whether  I  had  with  any- 
body else. 

X-O.  299.     Had  you  seen  any  attorneys  about  it? 

A.     No,  T  had  not. 

X-Q.  300.  Didn't  you  tell  Mr.  Nutter  that  you  had 
seen  an  attorney  about  it. 

A.  I  have  no  memory  of  telling  Mr.  Nutter  that  I 
had.     It  is — 

X-Q.  301.     Go  on  and  make  your  explanation? 

A.  I  went  over  the  whole  details  of  this  thing 
when  1  was  in  London,  and  as  Mr.  Herbert  Hoover 
testified  in  the  Hyde  case — 

MR.  GARRISON:  This  is  certainly  not  in  res- 
ponse. 

THE  COURT :    Read  the  question. 
(Question  read.) 

THE  COURT:    Answer  that  question. 

A.     I  don't  remember  ever  having  told  him  so. 

X-Q.  302.  Now,  then,  after  you  had  gone  and 
engaged  Mr.  Kremer's  services  in  August  of  1911, 
you  did  go  over  the  patent  phase  of  the  matter  with 
him,  didn't  you? 

A.     I   did. 

X-Q.  303.  And  he  referred  the  matter  to  Sheridan, 
Scott,  Wilkinson  &  Richmond,  or  whatever  the  name 
of  the  firm  was  at  that  time? 

A.     I  think  that  is  correct. 

X-Q.  304.  And  he  informed  you  that  he  had  done 
so,  did  he  not? 
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A.     1  presume  that  he  did. 

X-Q.  305.  And  you  wrote  Mr.  Clark  the  letter 
which  I  showed  you  the  other  day,  in  which  you  con- 
veyed that  information  to  Mr.  Clark? 

A.     I   did. 

X-Q.  306.  Then  you  were  entirely  wrong  in  your 
testimony  on   Saturday  concerning  that  matter? 

A.     I  was. 

X-Q.  2)07.  Now,  you  knew  that  a  suit  of  this  char- 
acter would  cost  a  very  great  deal  of  money,  didn't 
you? 

A.  1  knew  nothing  about  what  the  cost  would  be, 
but   I   expected   it   would  be  great. 

X-Q.  308.     What  is  that? 

A.  I  had  no  definite  knowledge  of  what  such  costs 
might  be,  but  I  expected  they  would  be  large. 

X-Q.  309.  Your  own  guess  was  that  it  would  be 
more  than  thirty  thousand  dollars,  wasn't  it? 

A.     1  took  it  for  granted  that  it  would  be. 

X-Q.  310.     More  than  thirty  thousand  dollars? 

A.     Yes. 

X-Q.  311.  Now,  did  you  have  any  thirty  thousand 
dollars  to  spend  in  a  lawsuit  to  get  the  privilege  to 
the  Butte  &  Superior  Mining  Compay  to  operate  with- 
out payment  of   royalty  to   Minerals   Separation? 

A.     I   did  not. 

X-Q.  312.  And  in  your  view — your  expressed  view 
— it  was  utterly  unreasonable  to  expect  you  to  do  that, 
to  defend  this  suit,  in  order  to  get  them  that  privilege; 
isn't  that  correct? 
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A.  If  I  had  not  been  able  to  make  the  arrangements 
with  them,  I  would  have  had  to  retire  from  the  field. 

X-O.   313.     Answer   the  question   please. 
(Last  question  read.) 

A.     It  was. 

X-O.  314.  Now,  then,  at  the  time  that  you  had 
entered  into  arrangements  with  them  in  June  or  July. 
\\henever  it  was,  you  talked  over  this  whole  question 
of  suits  on  behalf  of  Minerals  Separation  to  obtain 
injunctions  to  prevent  the  use  of  their  process,  didn't 
you  ? 

A.  I  have  no  definite  memory  as  to  what  the  con- 
versation went  into  but  I  know  that  the  matter  was 
discussed. 

X-O.  315.  Now,  let  me  help  your  memory.  In  ex- 
hibit No.  8,  page  38  of  the  book  of  exhibits,  that  be- 
ing a  letter  from  you  to  Mr.  MacKelvie,  dated  July 
13th,  1913,  you  wrote  as  follows:  "The  fact  that  a 
patent  suit  would  result  from  proceeding  to  use  the  flo- 
atation process  w^as  known  to  all  concerned,  and  the 
three  attorneys  upon  the  old  board  of  directors  should 
have  been  able  to  anticipate  what  the  suit  would  amount 
to  in  the  way  of  costs.  Our  relations  were  in  no  wax- 
modified  by  the  fact  that  suit  was  brought  in  my 
name.  Its  object  is  to  enjoin  your  company  from 
the  use  of  the  process  and  to  compel  it  to  pay  a  royalty, 
and  is  brought  against  me  soleh^  for  the  performance 
of  acts  carried  on  for  your  company."  Now,  all  that, 
^•ou  say.  v/as  known  at  the  time  tliat  vou  began  talking 
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to  these  people  about  selling  them  whatever  informa- 
tion you  had  concerning  flotation  processes,  wasn't  it? 

A.  It  was  understood  that  tlierc  would  probably 
be  a  suit. 

X-0.  310.  And  it  was  understood  that  the  com- 
])any  should  ])ay  the  expenses  of  that  suit,  wasn't  it? 

A.  I  don't  remember  the  definite — I  mean  the  abso- 
lute definite  nature  of  the  understanding  in  the  mat- 
ter. 

X-0.  317.  Well,  vou  are  drawine  some  fine  line 
of  distinction,  aren't  you,  between  whether  a  thing 
was  stated  in  certain  language  or  stated  in  certain 
other  language,  isn't  that  right? 

A.  No,  I  am  statnig  the  actual  n-l"-'^""^  of  my 
memory,  that  I  don't  remember  the  details. 

X-Q.  318.  1  don't  ask  you  for  details;  I  ask  you 
whether,  in  view  of  w4iat  you  have  testified  here 
and  written  here,  there  was  not  an  understanding — 
without  regard  to  the  express  language  of  that  under- 
standing— that  if  a  lawsuit  was  brought  by  Minerals 
Separation  Company  to  prevent  the  carrying  on  of  this 
operation  at  the  Butte  &  Superior  mill,  that  they  would 
iiave  to  bear  the  brunt  of  that  suit ;  wasn't  that  vour 
understanding? 

A.     As   expressed   in   this   letter,   it   is. 

.X-Q.  319.  No,  but  as  your  understanding  at  the 
time;  was  that  your  understanding  after  you  had 
these   conversations    with    these   gentlemen? 

A.  1  don't  see  that  I  can  add  anything  to  my  pre- 
\ious  answers. 
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X-Q.  320.  It  is  because  I  don't  understand  you. 
In  this  letter  of  July  13th,  1913,  as  I  understand  you 
now,  you  were  conveying  to  Mr.  MacKelvie  what  the 
understanding  was  at  the  time  you  entered  into  this 
arrangement,  weren't  you;  isn't  that  correct? 

A.     That  is  what  I  understood,  that  they 
what  the  circumstances  would  bring  forth. 

X-0.  321.  Exactly;  that  if  a  suit  was  brought  that 
Ihey  would  have  to  stand  for  that  suit? 

A.  I  don't  remember  of  there  being  any  definite 
understanding  as  to  what  would  happen  if  a  suit  were 
brought  against  me  personally. 

X-Q.  322.  But  the  situation  was  this,  wasn't  it, 
that  you  all  knew  that  a  suit  would  be  brought  to  try 
to  prevent  the  Butte  &  Superior  Mining  Company 
operating  a  flotation  process  claimed  to  be  an  infringe- 
ment of  the  M.  S.  ?  . 

A.  We  all  knew  that  there  were  threats  that  that 
would  be  done. 

X-Q.  323.  And  the  understanding  that  you  had  was 
that  if  that  was  done  the  company  would  have  to  take 
charge  of  any  such  suit;  that  you  were  not  going  to 
stand  the  expenses  of  such  suit? 

A.  I  think  they  understood  that  I  could  not  stand 
the  expenses. 

X-Q.  324.  And  it  was  understood  that  they  would; 
isn't  that  correct? 

A.  I  don't  remember  how  far  the  agreement  went 
as  to  what  they  would  stand  or  would  not  stand,  be- 
cause there  was  no  agreement  between  the  company 


Butte  &'  Superior  Mining  Company.  4015 

Tames  Macdonald  Hvdc. 

and  myself  at  any  time  that  they  would  fight  a  suit 
rather  than  pay  royalty. 

X-Q.  325.  But  if  they  elected  to  fight  a  suit  they 
were  to  stand  the  brunt  of  that,  weren't  they? 

A.     Certainly. 

REDIRECT   EXAMINATION, 
BY  MR.  KREMER: 

R-0.  326.  Mr.  Hyde,  referring  to  the  exhibit  that 
Judge  Garrison  just  interrogated  you  with  reference 
to,  wherein  you  referred  to  a  suit,  I  will  ask  you  if  it 
is  not  a  fact  that  you  had  heard  previous  to  August, 
1911,  that  suit  would  be  brought  against  the  Butte  & 
Superior,  and  state  from  whom  you  heard  those 
threats? 

A.  I  heard  those  threats  from  E.  H.  Nutter,  and 
from  a  Mr.  Spitzer,  who,  I  understood,  was  con- 
nected with  the  firm  of  Beer,  Sondtheimer  &  Com- 
pany. 

R-Q.  327.  Did  you  ever  have  an  understanding 
prior  to  that  understanding  that  you  have  referred  to 
in  your  testimony  as  having  been  made  with  reference 
to  the  defense  of  the  so-called  Hyde  Suit — did  you 
ever  have  an  understanding  with  the  Butte  &  Su- 
perior that  they  would  defend  the  suit  if  you  were 
sued? 

MR.  GARRISON:  I  object  to  the  form  of  the 
question. 

THE  COURT:     Yes. 

(Question  withdrawn) 
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R-Q.  328.  MR.  KREMER:  Did  you  ever  have  an 
understanding  with  the  Butte  &  Superior  company 
that  they  would  defend  a  suit  brought  against  you, 
prior  to  the  understanding  that  you  have  testified  thai 
you  had  with  Captain  Wolvin?, 

MR.  GARRISON:  I  object  to  the  form  of  that 
question. 

THE  COURT:     Objection  sustained. 

Defendant  excepted. 

R-Q.  329.  Did  you  ever  have  any  other  understand- 
ing with  the  Butte  &  Superior  with  reference  to  the 
defense  of  a  so-called  suit,  than  the  one  you  have  tes- 
tified to? 

MR.  GARRISON:  I  object  to  that,  if  your  honor 
please. 

THE  COURT:     Objection  overruled. 

Plaintiff  excepted. 

A.  I  have  no  memory  of  any  agreement  of  that 
sort. 

R-Q.  330.  In  answer  to  a  question  propounded  by 
Judge  Garrison  you  stated  that  you  thought  that  the 
expense  of  defending  this  suit  brought  against  you, 
or  a  suit  thatjbe  Drought,  would  exceed  $30,000.  Will 
you  explain  why  you  thought  so,  if  you  can,  or  how 
much  more  than  $30,000  you  thought  it  would  cost. 

A.  I  had  no  definite  basis  upon  which  to  judge  as 
to  what  the  cost  of^a  suit  would  be.  I  had  known  of 
certain  patent  litigation  going  on,  where  expert  wit- 
nesses had  been  retained,  and  so  forth,  and  knew  that 
the   expenses   wxre   very   large. 
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R-Q.  3v31.  Did  the  expense  of  that  suit  have  any- 
thing to  do  with  the  figure  mentioned  in  your  contract 
with  the  Butte  &  Superior? 

A.     As  stated  in  one  of  Mr.  MacKelvie's  letters — 

R-Q.  332.     No,  just  answer  the  question,  Mr.  Hyde. 

A.      Ft  did  not. 

(WITNESS  EXCUSED). 

MR.  KREMER:  We  desire,  at  this  time,  if  your 
honor  pleases,  to  offer  a  certificate  from  the  acting 
commissioner  of  patents,  accompanying  a  disclaimer  or 
purported  disclaimer,  to  the  effect  that  no  other  dis- 
claimer had  been  filed  in  the  patent  office  of  the  United 
States,  save  and  except  the  one  thereto  attached. 

Paper  admitted  in  evidence  without  objection 
and  marked  DEFENDANT'S  EXHIBIT. 

THE  COURT:  Is  it  the  same  disclaimer  referred 
to? 

MR.    KREMER:    Yes,    sir. 

THE  COURT:     It  is  utterly  useless. 

MR.  KREMER:  The  question  is  of  a  negative 
character,  that  a  search  has  been  made. 

MR.  WILLIAMS :  We  will  stipulate  that  no  other 
disclaimer  has  gone  in. 

THE  COURT:  Well,  it  may  go  in.  When  the 
record  is  made  up  a  great  deal  of  this  will  be  cut 
down. 

Certificate  admitted  in  evidence  and  marked 
DEFENDANT'S  EXHIBIT  No.  234. 
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J.   T.   SHIMMIN,   Recalled,   testified  as   follows: 

DIRECT   EXAMINATION 
BY  MR.   SCOTT: 

Q.  1.  You  have  produced  papers  entitled  "Butte  & 
Superior  Mining  Company",  one  dated  April  28th,  and 
one  dated  April  29th  and  one  dated  April  30th.  Are 
the  operations  recorded  in  these  reports  those  which 
were  carried  on  under  your  supervision? 

A.     Yes. 

Q.  2.  And  to  the  best  of  your  knowledge  and  be- 
lief they  correctly  represent  the  results  of  those  opera- 
tions and  conditions  under  which  they  were  conducted? 

A.     Yes. 

MR.  SCOTT:  I  offer  the  papers  in  evidence,  the 
same  being  the  records  of  the  Butte  &  Superior  Mining 
Company  of  mill  operations  on  April  28th,  29th  and 
30th,  and  we  offer  them  as  one  exhibit. 

Papers    admitted    in    evidence    and    marked 
DEFENDANT'S  EXHIBIT  235. 

CROSS  EXAMINATION 
BY  MR.  WILLIAMS: 

X-Q.  3.  These  are  the  official  reports  from  the  rec- 
ords of  the  company  of  the  proceedings  of  those  three 
days,  is  that  correct? 

A.     Yes. 

X-Q.  4.  On  April  30th,  the  day  that  we  were  there, 
where  did  you  put  the  oil  in? 
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A.  I  think  at  the  discharge  of  the  tube  mill;  I  am 
not  certain. 

X-0.  5.       You  don't  know? 

A.     I  am  not  positive,  no. 

X-Q.  6.  On  April  28th,  the  day  before  we  were 
there,  where  did  you  put  the  oil  in? 

A.     The  feed  end  of  the  tube  mill. 

X-O.  7.  It  was  changed  the  morning  we  were  there 
from  the  feed  end  of  the  tube  mill  to  the  discharge 
end  of  the  tube  mill? 

A.     Yes. 

X-O.  8.  What  are  you  doing  now;  feed  end  or  dis- 
charge end? 

A.  Well,  in  fact  I  don't  know ;  T  think  it  is  going 
to  the  feed  end. 

X-Q.  9.  You  have  been  doing  that  for  a  consid- 
erable time,  have  you  not,  putting  the  oil  in  at  the  feed 
end  of  the  mill? 

A.     Yes,  we  have. 

X-O.  10.  What  kind  of  tube  mills  are  those  which 
you  have? 

A.  They  are  the  regular — well,  they  are  four  and 
a  half  by  twenty,  Denver  Engineering  Works. 

X-O.  11.     Cylindrical? 

A.     Cylindrical  mills,  yes. 

X-O.   12.     Are  they  pebble  mills  or  baH  mills? 

A.  The  first  16  feet  is  pebble,  and  the  balance  is 
halls. 

X-Q.  13.     Tn  the  same  tube? 

A.     Tn  the  same  tube,  yes. 
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X-Q.    14.     The  balls  are  of  what  material? 

A.     Manganoid. 

X-O.  15.     Is  that  a  manganese  steel? 

A.  No,  it  is  called  manganoid;  it  is  a  ball  made  by 
the  Jeffrey  Manufacturing  Company. 

X-Q.  16.     About  what  is  its  composition? 

A.     I  couldn't  say  ofThand. 

X-Q.   17.     It  is  manganese  and  iron? 

A.     I  think  it  is. 

X-Q.  18.  The  name  manganoid  is  just  a  trade 
name,  isn't  it? 

A.     Just  a  trade  name. 

(WITNESS  EXCUSED) 

MR.  SCOTT:     That  closes  our  case. 

MR.  WILLIAMS:  There  were  some  particulars 
that  Mr.  Dosenbach  was  to  furnish.  Hasn't  he  got 
them?     He  was  to  give  an  assay  of  the  sulphide  ore. 

MR.  SCOTT:  We  will  ask  the  court  if  these  as- 
says may  not  be  put  in  without  delaying  the  matter  any 
further.     He  didn't  have  them  Saturday. 

MR.  WILLIAMS:  Have  you  got  them,  Mr. 
Dosenbach  ? 

MR.  DOSENBACH :  I  have  an  assay  of  the  cop- 
per sulphate.     I  haven't  an  assay  of  the  molybdenite. 
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BEN  H.  DOSENBACH,  Recalled  for   further  direct 
examination. 

BY  MR.  SCOTT: 

Q.  1.  You  may  state,  Mr.  Dosenbach,  what  the  as- 
say of  the  molybdenite  ore  was  that  you  used  in  your 
experiments  here  in  court. 

A.  I  haven't  got  the  correct  assay  yet  but  it  is 
approximately  what  I  gave  before;  won't  vary  within 
several  tenths  of  a  percent. 

Q.  2.  Excuse  me,  I  got  the  wrong  one.  Well,  the 
sulphate  ? 

A.  I  have  an  analysis  of  the  copper  sulphate  as 
far  as  1  have  it,  it  is  about  1.58%  copper;  about  .3 
silver;  3.68  sulphuric  acid;  5.79  sodium  chloride  or 
salt.  I  haven't  a  determination  of  the  iron  or  the 
ferric  or  ferrous  salts.  This  is  under  the  general  de- 
termination that  we  make  up  there,  and  this  is  one 
analysis  that  I  happen  to  have. 

MR.  WILLIAMS:    That  is  all. 

MR.  SCOTT:  As  to  the  assays  of  the  samples  that 
were  taken  from  these  experiments  I  take  it  that  you 
agree  that  they  may  go  in  evidence  as  soon  as  we  have 
them? 

MR.  WILLIAMS:  Yes,  but  Mr.  Thomas  Janney 
las  not  yet  been  excused  as  a  witness,  and  I  under- 
stood from  him  yesterday  that  he  had  to  go  home 
because  of  illness  and  that  he  would  leave  with  you 
certain  information  which  I  had  asked  him  for.  Have 
vou  that? 
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MR.  SCOTT:    I  didn't  see  him  yesterday. 

MR.  DOSENBACH:  As  I  understand,  you  re- 
quested for  the  days  the  shifts,  upon  which  certain 
experiments  were  run  and  he  left  that  with  me  so  that 
I  can  now  give  it  to  you. 

MR.  WILLIAMS:  Well,  if  you  will  read  it  in  the 
record,  that  will  be  acceptable. 

MR.  DOSENBACH:  The  experiment  No.  14  was 
run  on  the  day  shift  of  April  6th,  1917;  experiment 
No.  15  was  run  on  the  third  shift  or  the  graveyard 
shift,  April  5,  1917;  experiment  No.  16  was  run  on 
the  second  shift  of  April  5th,  1917;  experiment  28 
was  run  on  the  third  shift  of  April  8th  for  the  first 
4  hours;  experiment  No.  29  was  run  on  the  third  shift 
of  April  8th  for  the  second  four  hours. 

MR.  WILLIAMS:  Experiment  30.  Have  you  got 
that? 

MR.  DOSENBACH :  That  is  all  he  gave  me.  No, 
I  didn't  get  any  for  that,  14,  15,  16,  28  and  29  is  the 
information  that  he  gave  me. 

MR.  WILLIAMS:  Now,  Mr.  Scott,  there  was  an 
exhibition  to  our  representative  of  operations  of  one 
of  the  Utah  plants  and  we  took  specimens  and  the 
Utah  representatives  took  specimens.  I  intended  to 
ask  Mr.  Tom  Janney  for  the  particulars  of  that  day's 
run.  Can  you  supply  us  with  the  actual  reports  or  any 
particulars  ? 

MR.  SCOTT:  No,  I  don't  think  I  have  the  re- 
port. I  can  probably  get  it  by  writing,  if  you  will 
accept  it  in  that  form. 
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MR.  WILLIAMS:  I  will  accept  Mr.  Janney's 
statements.  I  will  take  Mr.  Thomas  Janney's  state- 
ments as  the  equivalent  of  evidence. 

MR.  SHERIDAN:     Mr.  Frank  Janney  was  there. 

MR.  WILLIAMS:  You  are  right  about  that — 
Mr.  Frank  Janney. 

MR.  SHERIDAN:  Well,  we  will  wire  down  to  Mr. 
Frank  Janney  and  get   the  data. 

(WITNESS  EXCUSED). 

MR.  WILLIAMS:  Now,  your  honor,  I  would  like 
to  have  a  rather  distinct  understanding  as  to  the  tes- 
timony of  Prof.  Taggart  in  relation  to  certain  tests, 
followed  by  some  testimony  of  Frank  C.  Janney.  The 
ruling  of  the  court  was  that  that  testimony  be  stricken 
out.  The  testimony  \vas,  of  course,  written  at  length 
by  the  stenographers  in  the  record.  It  is  my  under- 
standing that  your  honor  ordered  it  to  be  bodily  stricken 
from  the  record. 

THE   COURT:      What   is   that? 

MR.  WILLIAMS:  The  experiments  made  by 
Prof.  Taggart,  which  your  honor  struck  out  as  hear- 
say, on  May  2nd,  and  it  appears  in  the  record  com- 
mencing— Well,  I  have  the  details  of  it— It  was  an 
experiment  as  to  which  the  witness  was  wholly  un- 
able to  testify  and  your  honor  struck  it  out  as  hear- 
say. Now  it  is  in  the  stenographic  minutes.  I  would 
like  to  know  whether  your  honor  wishes  it  excluded 
from  the  record.  The  defendant  reserved  a  right  to 
make   some   sort   of   a    statement.      Unless,    then,    the 
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testimony  goes  out,  and  the  defendants  make  some 
sort  of  a  statement,  that  is  my  understanding  of  the 
way  the  record  is  to  be  made  up.  Of  course,  as  a 
matter  of  fact,  I  stopped  cross  examination  when 
your    honor    ordered    the    testimony    stricken    out. 

MR.  KREMER:  My  understanding,  if  your 
honor  pleases,  was  that  your  honor  ordered  it  stricken 
3ut  and  we  simply  excepted.  Then  it  remains  in 
the  record.  That  is,  it  is  represented  in  the  record, 
nut  not  in  the  record  for  consideration  by  counsel 
to  such  a  degree  that  it  calls  upon  him  to  cross  ex- 
amine upon  it.  To  all  intents  and  purposes  the 
testimony  has  been  rejected. 

THE  COURT:  I  can  not  see  any  difference  in 
principles  whether  it  is  excluded  altogether  from 
the  record  or  left  in.  There  might  be,  if  there  was 
an  exception  taken.     Did  you  take  an  exception? 

MR.  KREMER:  There  was  an  exception  taken. 
It  merely  becomes  a  part  of  the  record. 

THE  COURT:  When  it  was  ordered  stricken,  did 
the  defendants  take  an  exception? 

MR.  KREMER:     Yes,  your  honor. 

THE  COURT:  I  think  it  ought  to  remain  in 
the  record  so  that  if  it  ever  goes  to  the  Appellate 
Court,  if  this  should  have  to  go  up,  they  would  have 
the  benefit  of  their  exception.  Otherwise,  if  we  struck 
it  out  altogether,  the  Appellate  Court  could  not  say 
whether  it  was  properly  stricken  or  not.  It  should 
remain  in  in  order  that  they  will  have  the  benefit 
of   it.      If   it   remains   in  the   record   it   would  not  be 
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considered  by  the  Appellate  Court  more  than  to  con- 
sider the  question.  Of  course,  since  you  have  not 
cross  examined  upon  it,  it  would  not  determine  the 
(juestion,  if  it  was  of  sufficient  importance  to  take 
a  note  on  it.     That  is   the  practice  here. 

MR.  GARRISON:  Have  you  closed  now,  with 
this   exception  ? 

MR.   KREMER:     We  close. 

MR.  GARRISON:  Now,  we  move  to  strike  out 
all  testimony  offered  in  behalf  of  the  defendant  to 
which  we  objected  on  the  ground  that  it  was  irrelevant 
and  immaterial  and  incompetent  because  it  did  not 
represent  anything  in  the  prior  art  and  did  not  there- 
fore meet  any  issue  that  was  raised  in  this  case, 
and  which  \\-as  admitted  by  the  court  upon  the  promise 
of  the  counsel  for  the  defendant  that  they  would 
connect  the  testimony  with  the  prior  art  and  there- 
fore make  is  competent.  The  motion  that  I  am  now 
making  is  based  upon  their  failure  to  make  such 
connection  and  to  show  the  relevancy  and  materialitv 
and  competency  of  such  testimony  by  showing  that 
it  did  represent  the  prior  art,  or  any  part  thereof. 

THE  COURT:  Well,  to  all  intents  and  purposes 
you  arc  moving  to  strike  out  all   their  testimony? 

MR.  GARRISON:     Of  that  character. 

THE  COURT:  There  is  some  of  it,  undoubtedly 
the  court  will  not  take  into  consideration  as  not  repre- 
senting the  prior  art.  I  do  not  think  the  court  can 
grant  a  motion  made  in  that  way.  1  think  we  arc 
botind    tf)    leave    all    of    tliis    testimony    in,    and    when 
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we  come  to  make  up  otir  decision,  as  far  as  it  is  en- 
titled to  weight  the  court  will  give  it  weight,  and  as 
far  as  it  is  not,  the  court  will  not  consider  it.  Of 
course  it  will  leave  the  case  in  such  shape  that  you 
can  for  your  safety  meet  any  or  all  of  it  that  you  may 
see   fit.     The  motion  will   be   denied. 

MR.   GARRISON:     Exception. 

MR.  WILLIAMS:  On  behalf  of  the  plaintiff,  the 
rebuttal  testimony  will  be  opened  by  evidence  of 
the  acquiesence  in  the  patent  in  suit  and  of  the  great 
utility  of  the  invention,  the  extensive  use  that  has 
been  made  of  it,  not  with  any  effort  to  make  a  com- 
plete showing,  but  to  make  a  sufficient  showing  as 
to  these  facts,  and  I  will  first  call  Mr.  Ballott  to 
the  stand. 

WHEREUPON  THE  FOLLOWING  TESTIMONY 
WAS  OFFERED   IN   REBUTTAL: 

JOLIN    BALLOT,    recalled    in    rebuttal,    testified    as 
follows : 

DIRECT  EXAMINATION, 
BY   MR.   WILLIAMS: 

O.  1.  I  wish  you  would  give  a  list  of  the  licensees 
in  Ahierica  of  Minerals  Separation  Limited,  and  Min- 
erals Separation,  North  American  corporation. 

MR.  KREMER:     To  which  we  object  for  the  reason 
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that  it  is  incompetent,  irrelevant  and  immaterial  and 
docs  not  tend  to  prove  "the  charge  of  infringement. 

THE  COURT:     The  objection  will  be  overruled. 

MR.  KREMER:  Exception.  And  your  honor 
will  permit  me  to  add  a  further  objection  which  T 
understand  Mr.  Williams  will  meet.  In  connection 
with  these  licensees  I  understand  that  you  are  going 
to  produce  the  licenses? 

MR.  WILLIAMS:  W^ell,  I  believe  all  of  the 
licenses  are  here.  It  may  be  that  one  or  two  of  the 
later  licenses,  which  will  be  in  form  exactly  the  same 
as  the  others,  may  not  be  here. 

MR.  KREMER:  Can  you  tell  us  the  substance 
of   them  ? 

xMR.  WILLIAMS:  I  think  we  can  supply  the 
information  that  the  defendant  may  want  as  to  the 
details  of  these  licenses  and  we  have  the  originals 
here  with  will  be  proffered  insofar  as  necessary,  al- 
though we  hope  not  to  make  too  large  a  record  in 
the   matter. 

MR.  KREMER:  I  will  state,  to  save  this  time, 
we  assume  that  some  time  during  the  case  that  these 
licenses  will  represent  a  matter  that  should  have  the 
scrutiny  and  inspection  of  the  defense,  but  both  for 
the  purpose  of  showing  the  so  called  acquiesence  that 
the}''  claim,  and  if  perchance  it  should  ever  become 
necessary  to  look  to  the  licenses  to  see  the  course  and 
condition  of  business,  they  will  be  available. 

MR.  WTLLIAMS:  We  will  be  very  much  pleased 
\o  show  how  reasonable  we  are  with  our  licensees. 
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O.   2.      Read   the   list   now. 

A.  ''Inspiration  Consolidated  Copper  Company;  M. 
W.  Atwater,  Consolidated  Arizona  Smelting  Company, 
Wm.  B.  McDonald  and  Louis  S.  Noble,  Atlas  Mining 
&  Milling  Co.,  The  Elm  Orlu  Mining  Co.,  Old  Dom- 
inion Mining  and  Smelting  Co.,  Weedon  Mining  Com- 
pany, Momitain  Copper  Company,  Limited,  Engels 
Copper  Mining  Company,  St.  Joseph  Lead  Company, 
Anaconda  Copper  Mining  Company,  Cananea  Con- 
solidated Copper  Company,  Arizona  Copper  Company, 
Limited,  Arizona  Copper  Company,  of  Arizona,  Doe 
Rmi  Lead  Company,  Desloge  Consolidated  Lead  Com- 
pany, Utah  Leasing  Company,  Napoleon  Mining  Com- 
pany, Chichagoff  Mining  Company,  Colnsa  Parrot 
IMining  &  Smelting  Company,  Dutch  Sweeney  Mining 
Company,  Portland  Gold  Mining  Company,  Stoddard 
]\iilling  Company,  Butte  Central  Mining  &  Milling 
Company,  Goldfield  Consolidated  Mines  Company,  Re- 
ward Gold  Mining  Company,  Ely  Associated  Brock- 
man  &  Company,  Ceylon  Company,  Ducktown  Sul- 
phur, Copper  &  Iron  Company,  Phelps  Dodge  &  Com- 
pany, Pigrey  Mines,  Vindicator  Consolidated  Gold 
Mining  Company,  Broadwater  Mills  Company,  Brit- 
annia Mining  &  Smelting  Company,  Mond  Nickel 
Company,  Limited,  Cuba  Copper  Company,  Silverton 
Mines,  Flint  Mines,  Limited,  Mineral  Recovery  Com- 
pany, Standard  Silver  Lead  Mining  Co.,  Cusi  Mining 
Company,  Highland  Valley  Mining  &  Developm.ent 
Co. ;  and  in  South  Anierica,  Braden  Mines  in  Chili. 
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MR.  WILLIAMS:  1  regTct  to  find  that  my  very 
valuable  assistant  has  not  brought  tlic  original  licenses 
into  court  at  the  present  moment  but  they  will  be  pro- 
duced later. 

MR.  KREMER:     That  is  all  right. 

MR.  WILLIAMS:  I  now  produce  an  affidavit  by 
l^enry  Falck,  the  general  office  manager  for  Beer, 
Sondheimer  &  Company,  Inc.,  the  American  agents 
for  Minerals  .Separation  Limited,  plaintiff.  It  has 
]-»een  stipulated  between  counsel  that  this  affidavit 
shall  be  received  in  evidence  with  the  same  force  and 
effect  as  though  Mr.  Falck  were  brought  here  from 
New  York  and  testified  as  to  the  facts  stated  in  the 
affidavit;  and  a  table  of  returns  and  payments  of 
royalties  by  United  States  licensees  of  Minerals  Sep- 
aration Limited,  which  is  annexed  to  the  affidavit. 

MR.  KREMER:  This  stipulation.  Air.  Williams, 
is,  of  course,  subject  to  the  objection  that  it  is  in- 
competent irrelevant  and  immaterial  for  au}/^  purpose 
in  the  case.  We  do  not  object  to  the  fact  that  Mr. 
Falck  is  not  present. 

THE  COLiRT:  It  is  not  incom])etent,  that  is,  as 
to  form. 

MR.  KREMER:  Not  as  to  form.  Our  stipulation 
goes  to  the  matter  of  form.  Incompetent  as  to  the 
matter  of  substance.  It  makes  the  trip  of  a  man  from 
New  York  unnecessary. 

THE   COURT:      The   objection   will   be   overruled. 

MR.    KREMER:      Exception. 
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MR.  WILLIAMS:  The  affidavit  and  annexed 
table  are  offered  in  evidence. 

MR.  KREMER:  The  defendant  objects  for  the 
reason  that  as  to  substance  the  affidavit  and  the 
exhibits  there  attached  is  incompetent,  irrelevant  and 
immaterial   for  any  purpose   in  the  case. 

THE  COURT :  As  far  as  the  receipts  are  concerned 
I  doubt  if  it  would  be  of  very  much  materiality,  but  it 
will  be  allowed  to  be  introduced  over  the  objection. 
The  objection  will  be  overruled. 

MR.    KREMER:      Exception. 

Whereupon  affidavit  was  admitted  in  evidence 
MARKED  PLAINTIFF'S  EXHIBIT  236. 

g.  3.  MR.  WILLIAMS:  I  show  you  the  table 
of  returns  and  payments  of  royalty  annexed  to  Mr. 
Falck's  affidavit  and  call  your  attention  to  the  fact 
that  in  the  column,  ''Tonnage  Material  Treated"  there 
are  several  items  marked  "Not  reported."  Will  you 
explain  why  these  items  are  not  reported,  or  were 
not   reported  ? 

A.  The  tonnasre  of  ore  treated,  because  this  was 
to  be  paid  in  percentages  on  metals  recovered. 

Q.  4.  And  on  the  other  hand,  in  the  column  headed, 
"Tonnage  of  concentrates  Recovered"  there  are  several 
items  marked  "Not  reported."  Why  are  those  items 
not   reported? 

A.  Why,  they  paid  on  the  tonnage  of  straight  ore 
treated.    We  were  not  concerned  with  the  concentrates. 
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O.  5.  That  is  to  say,  as  I  understand  it,  if  the 
license  provided  that  royalty  should  be  paid  upon  the 
ore  treated,  then  the  return  shows  the  tonnage  of  ore 
treated? 

A.     Yes,  sir. 

O.   6.      And   if   the   license   provides   that   the   pay- 
ments shall  be  made  upon  concentrates  recovered,  then 
the  returns  show  the  concentrates  recovered? 
A.     That  is  correct. 

Q.    7.      So    that    the    table    does    not    give    entirely 
the  total  of  ore  treated  by  the  licensees  or  the  total 
of  concentrates   recovered  by  the  licensees? 
A.     That    is    correct. 

O.  8.     The  only  total  given   in  the  table   is  under 
the  heading  of  amount,  which  of  course  is  the  royal- 
ties, and  there  the  amount  is  $1,155,258.24.     That  is 
the  total  royalties   received  is  it  not? 
A.     That  is  correct. 

Q.  9.     From  the  licensees  in  the   United  States  of 
America  ? 

A.     In  the  United  States  of  America. 
Q.    10.     And  as  to  the  other  licensees  in  America, 
whose  names  you  have  given,  those  in  Canada,  Cuba 
and  South  America,  there  is  no  reference  whatsoever 
to  their  payments  in  this  table? 
A.     That  is  cort-ect. 
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BY  MR.   SCOTT: 

X-Q.  11.  Mr.  Ballot,  are  these  sums  paid  to  Min- 
erals Separation  as  shown  in  the  list  you  exhibited,  paid 
exclusively  for  the  right  to  operate  under  the  patent 
here  involved  in  this  suit,  No.  8v35120,  or  are  there 
other  patents? 

A.  There  are  other  patents.  All  the  licensees  are 
entitled  to  use  all  or  any  patent. 

X-O.  12.  And  some  tv^enty  or  more  other  patents, 
are  there  not? 

A.     More   than  twenty. 

X-O.  13.  Among  those  patents  is  there  included 
what  is  generally  referred  to  as  the  Potter  patent,  and 
a  Delprat  patent? 

A.     In  some  of  them ;  not  all. 

X-O.  1-1-.  Are  these  processes  described  in  the 
Potter  patent  and  the  Delprat  patent  being  used? 

A.     I  don't  know;  I  haven't  heard  of  it. 

X-Q.  15.     JTave  they  ever  been  used? 

A.     By  American   licensees? 

X-Q.    16.      Yes. 

A.     Not  that  I  know  of. 

X-Q.   17.     By  anyone? 

A.     Not  that  I  know  of. 

^IR.  WILTAMS:  I  object  to  the  inquiry  which  is 
intended  to  cover  the  whole  breadth  of  the  earth,  as 
I    understand    it,    as    indefinite. 
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THE  COURT:     He  has  answered  it. 

X-Q.  18.  MR.  SCOTT:  You  mean  to  state  dis- 
tinctly that  yon  do  not  know  that  anyone  anywhere 
ever  made  use  of  the  Potter  process  and  the  Delprat 
])roccss  ? 

MR.  WILLIAMS:  I  object  to  any  inquiry  of  this 
character  as  wholly  irrelevant  and  immaterial  and 
not  within  the  scope  of  the  direct  examination  of  the 
witness;   wholly   immaterial   and   irrelevant. 

MR.  SCOTT:  The  alleged  evidence  of  acquies- 
ence  has  included  reference  to  companies  outside  of 
the  United  States,  Canada  and  Chili,  and  it  is  my 
purpose  to  develop  to  what  extent  these  licensees  have 
any  connection  with  the  patent  here  in  suit  and  to 
what  extent  they  may  be  paying  for  others  of  the  priv- 
ileges granted  for  these  licenses  herein,  and  it  seems  to 
be  entirely  proper,  when  we  have  figures  brought  here 
representing  payments  of  money  calculated,  or  at  least 
deemed  by  the  plaintiff  to  show  the  alleged  importance 
of  its  patents — 

THE  COURT:  Well,  do  we  understand  that  ap- 
plies also  on  the  Delprat  and  Potter? 

MR.  SCOTT:  I  think  Mr.  Ballot  said  they  were 
included  in  these  lessee  agreements. 

THE  WITNESS:     Some  of  them. 

MR.  SCOTT:  And  I  think  it  is  my  purpose  to 
show  that  these  have  been  used  exclusively,  have 
never  been  supplemented  in  some  localities,  and  there 
is  no  reason  to  infer  that  these  figures  which  have  been 
presented  before  the  court  are  due  entirely,  or  are  due 
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in  a  large  degree  to  the  particular  patent  that  is  now 
before  the  court. 

MR.  WILLIAMS:  These  facts  are  limited  to  the 
United  States. 

THE  COURT:  The  facts  are  such  that  there  is 
other  testimony,  covering  other  countries.  I  think 
it  is  proper  cross  examination.  Lie  may  answer.  Ob- 
jection overruled. 

Exception  by  plaintiff. 

THE    COURT:      It    will    be    noted. 

X-Q.  19.  (Question  read  as  follows)  "Q.  You  mean 
to  state  distinctly  that  you  do  not  know  that  anyone, 
anywhere  ever  made  use  of  the  Potter  process  and 
the    Delprat    process?" 

THE  COURT:  I  think  I  will  limit  it  to  their  li- 
censees. You  asked  him  "anyone".  You  m.ay  change 
the  question.  So  far  as  the  question  is  objected  to  in 
that  form  ,the  court  will  sustain  the  objection.  It 
should  be  limited  to  the  licensees. 

X-Q.  20.  MR.  SCOTT:  Do  you  mean  to  state  dis- 
tinctly that  none  of  the  licensees  of  Minerals  Separa- 
tion, Limited,  have  ever  made  use  of  the  Potter  pro- 
cess or  the  Delprat  process? 

A.     I  never  heard  of  that.     I  don't  know. 

X-Q.  21.  Has  Minerals  Separation,  Limited,  li- 
censees, either  directly  or  indirectly  through  subordi- 
nate companies,  in  countries  other  than  the  United 
States  ? 

A.     Through  subsidiary  companies. 

X-Q.   22.      And   in   what   countries    does    Minerals 
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Separation  Limited  grant  licenses  through  subsidiary 
corporations  ? 

A.  Minerals  Separation  has  only  granted  licenses 
in  America,  including  United  States,  Canada,  Mexico 
and  Cuba. 

X-Q.  23.  Minerals  Separation,  Limited,  has  no  con- 
nections  in   Australia? 

A.  Indirectly  as  shareholders  in  a  company  owning 
the  processes  there. 

X-0.  24.  Ani either  directly  or  indirectly  has  Min- 
erals Separation,  Limited,  any  licensees  in  Australia? 

A.  Directly,  yes;  indirectly,  no.  Directly,  yes,  li- 
censes were  issued  while  Australia  belonged  to  Min- 
erals Separation.  These  licenses  have  simply  re- 
mained in  the  same  name  and  passed,  after  transfer, 
over  to  the  purchasing  company  when  they  acquired 
the  Australian  rights.  And  no,  since  then  we  have  no 
direct  connection. 

X-Q.  25.  And  who  were  these  licensees;  who  are 
licensees  direct  from  Minerals  Separation  Limited? 

A.     In  Australia? 

X-Q.  26.     In  Australia. 

A.     Before  the — 

X-Q.  27.    Before  the  arrangement  you  just  spoke  of. 

A.  The  Sulphide  Corporation,  the  Zinc  Corpora- 
tion,— some  minor  companies  I  don't  recall. 

X-Q.  28.  Did  either  the  Sulphide  Corporation  or  the 
Zinc  Corporation  ever  use  the  Potter  process  or  the 
Dclprat  process? 

A.     Not  that  I  know  of. 
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X-Q.  29.  Now,  what  is  the  arrangement  at  pres- 
ent  for  the  granting  of  licenses  in  Australia? 

A.     The  Australian  company  grants  them  directly. 

X-Q.  30.  And  do  any  of  the  licensees  of  the  Aus- 
tralian company  use  the  Potter  process  or  the  Del- 
prat? 

A.     Not  that  I  know  of. 

X-Q.  31.  What  is  the  extent  of  your  information 
about  what  these  licensees  are  doing? 

A.     I  have  no  direct  information. 

X-Q.  32.  You  are  in  a  state  of  complete  ignorance 
as  to  what  these  licensees  are  doing  after  they  get 
their  licenses? 

A.    We  don't  bother  our  licensees. 

X-Q.  33.  Do  you  know  what  these  licensees  in  the 
United  States  are  doing;  what  processes  they  are  prac- 
tising, whether  it  is  one  or  the  other  of  these  20  or  30 
processes  that  you  grant  the  licenses  under? 

A.  I  have  a  general  idea;  I  can't  say  that  I  have 
definite  information. 

X-Q.  34.  Might  be  the  Kirby  process  for  all  you 
knovv^  or  the  Froment  process  or  the  Glogner  process 
or  any  of  these  prior  art  processes  for  all  you  know; 
is  that  the  idea? 

MR.  WILLIAMS:  Why,  if  your  honor  please, 
there  has  not  been  a  word  of  proof  that  these  things 
that  are  described  in  these  patents  were  processes  of 
the  prior  art,  and  they  are  put  to  this  witness  as 
though  they  had  some  tangible  existence,  other  than 
on  sheets  of  paper.  I  object  to  the  form  of  the  ques- 
tion. 
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(Question  read  as  follows:  *'Q.  Might  be  the  Kirby 
process  for  all  you  know,  or  the  Froment  process  or 
the  Glogner  process  or  any  of  these  prior  art  pro- 
cesses for  all  you  know;  is  that  the  idea?") 

THE  COURT:     What  is  your  objection? 

MR.  WILLIAMS:  My  objection  is  that  the  thing 
that  the  defendant  calls  ''processes"  are  things  that 
exist  only  on  pieces  of  paper.  They  have  no  definite 
standing  in  the  art  of  concentrating  ores;  and  to  pre- 
sent them  to  the  witness  as  processes  of  the  art  is  to 
misrepresent  the  evidence  that  the  defendant  has 
brought  to  this  court. 

MR.  SCOTT:  Some  of  these  patents  1  have  men- 
tioned are  the  ones  you  grant  licenses  under.  You  in- 
clude them  in  your  definition  of  prior  art. 

MR.  WILLIAMS:  Some  of  them  are  mere  paper 
patents. 

THE  COURT:  The  difficulty  is  that  1  think 
the  witness  has  answered  that  their  licensees,  or  these 
licensees  are  entitled  to  use  all  such  patents,  some  20 
or  more.  Now,  he  is  trying  to  weed  out  and  find 
hovv^  many  of  these  are  operating  under  the  patent  in 
suit,  which  of  course  is  all  that  is  material  here,  and 
how  many  of  these  licensees  may  be  operating  under 
some  other  patent. 

MR.  WILLIAMS:  Yes,  but  the  statement  he  has 
put  in  his  question,  the  patents  he  has  referred  to  are 
not  patents  that  are  in  the  list. 

THE  COURT:  There  is  the  difficulty.  The  court 
does  not  know. 
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MR.  WILLIAMS:     We  haven't  the  schedule  here. 

THE  COURT:  The  court  does  not  know.  It  is 
for  you  to  show.  Unless  these  are  patents  that  are 
a  part  of  the  licenses,  it  is  immaterial. 

MR.  SCOTT:  He  has  not  produced  it  and  I  can 
not  tell  which  are,  but  I  will  withdraw  the  question  to 
avoid  the  difficulty. 

X-Q.  35.  Now,  Mr.  Ballot,  you  claim  to  have  no 
knowledge  of  what  processes  your  licensees  or  your 
licensees  through  subsidiaries  are  practicing  in  Aus- 
tralia. Have  you  any  definite  knowledge  of  what  they 
are  practicing  in  this  country? 

A.  I  have  no  personal  knowledge  of  what  they 
use. 

X-Q.  36.  W^hen  did  Phelps,  Dodge  &  Company 
become  a  licensee  of  Minerals  Separation;  about  what 
was   the  date  when  they  became  licensees? 

A.  That  is  a  matter  of  memory;  I  think  it  v/as 
1913. 

MR.  WILLIAMS :     May  I  help  the  witness. 

MR.    SCOTT:     You  can   give   the   date. 

MR.  WILLIAMS:  The  date  of  that  license  as 
given  by  a  list  prepared  is  June  11th,  1914. 

THE  WITNESS:     1914,  I  believe  that  is  correct. 

X-Q.  2>7.  I  think,  Mr.  Ballot,  that  the  name  Phelps, 
Dodge  &  Company  does  not  appear  in  the  list  of  roy- 
alty payments  which  you  produced;  is  that  correct? 

A.     I  believe  that  is  correct. 

X-Q.  38.    And  can  you  explain  why  that  is? 

A.     Because  they  have  not  paid. 
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X-Q.  39.  Have  they  milled  any  ore  under  any  one 
of  these  twenty  or  thirty  patents  that  they  had  the 
license  under? 

A.  I  don't  know  from  personal  knowledge;  they 
have  not  made   a   return. 

X-Q.  40.  How  do  you  proceed  to  find  out  whether 
these  licensees  owe  you  any  money  or  not,  if  you  don't 
know  whether  they  are  practicing  one  of  your  twenty 
or  thirty  processes,  or  not? 

A.  The  licensees  are  asked  every  quarter  to  make 
returns. 

X-Q.  41.  Did  you  ask — do  you  ask  Phelps,  Dodge 
&  Company,  for  a  return? 

A.  Possibly ;  I  cannot  tell  you  from  personal  knowl- 
edge.    It  is  an  office  routine;  I  cannot  tell  you. 

X-Q.  42.  Do  you  know  any  reason  why  they  have 
not  made  any  payments  to  you? 

A.     No. 

X-Q.  43.  Plave  you  ever  tried  to  find  out  why 
that  is? 

A.     I  expect  the  office  has  found  out. 

X-Q.  44.  Well,  does  their  license  provide  that  they 
— how  does  it  provide  that  they  shall  pay  you  any 
money  ? 

A.  Well,  if  they  are  honest  people  they  ought  to 
send  in  returns  quarterly  when  they  treat. 

X-Q.  45.     Were  you  ever  in  Australia? 

A.     No,   sir. 

X-Q.  46.  Are  there  any  others  of  these  licensees 
upon  that  list  who  have  never  paid  you  any  license 
fees? 
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A.  I  find  the  Old  Dominion  Mining  &  Smelting 
Company,  yes. 

X-Q.  47.  Have  you  named  all  those  that  have  made 
no  payments? 

A.  I  recognize  the  Old  Dominion  Mining  &  Smelt- 
ing Company. 

X-Q.  48.     Any  others? 

A.  There  are  some,  but  I  cannot  answer  in  per- 
son, 

X-Q.  49.  Is  it  not  true  that  none  of  these  people 
have  made  any  payments,  except  those  whose  names 
appear  on  the  statement  accompanying  Mr.  Falk's  af- 
fidavit? 

A.     The   licensees    in    the   United    States — possibly. 

X-Q.  50.  Well,  in  the  United  States  has  any  company 
or  individual  paid  license  fees  other  than  those  upon 
the  list  accompanying  Mr.  Falck's  affidavit? 

A.     I  don't  think  so. 

X-O.  51.  How  many  licenses  did  Minerals  Sep- 
aration, Limited,  have  in  the  United  States,  in  Oc- 
tober, 1911? 

A.     I  couldn't  tell  you  that  from  memory. 

X-Q.  52.  You  know  they  didn't  have  any,  don't 
you  ? 

A.     October,   1911? 

X-Q.  53.    October,  1911? 

A.     Possibly  not;  possibly  not. 

X-Q.  54.  What  is  your  position  in  Minerals  Sep- 
aration, Limited? 

A.     Chairman  and  managing  director. 
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X-Q.  55.  Don't  you,  as  chairman  and  managing  di- 
rector, know  whether  or  not  Minerals  Separation, 
r.imited,  had  a  licensee  in  the  United  States  in  Oc- 
tober, 1911? 

A.     I  do. 

X-Q.  56.     And  they  did  not  have  any,  did  they? 

A.  Possibly  not.  !  could  verify  it,  but  from  mem- 
ory I  cannot. 

X-Q.  57.  Well,  i  wish  you  would  verify  it.  Isn't 
it  a  fact  that  the  first  license  that  was  ever  granted 
by  Minerals  Separation  Company  to  anyone  in  the 
United  States  was  that  to  the  Inspiration  Copper 
Company  on   April    10th,    1913? 

A.     It  is  one  of  the  earliest,  if  not  the  earliest. 

X-Q.  58.  Can  you  state  positively  whether  it  is  the 
earliest  or  not  by  referring  to  this  paper  from  which 
you  refreshed  your  memory? 

A.  If  this  list  represents  the  full  list  of  licensees, 
it  is  the  first;  it  is  the  first  on  the  list. 

X-Q.  59.  Do  these  reports  which  you  get  from 
these  licensees  .show  anything  about  what  kind  of  a 
process  they  are  operating,  whether  it  is  one  or  the 
other  of  these  many  patents? 

A.     No. 

X-Q.  60.  Who  has  all  this  information  about  what 
these  licensees   are  doing? 

A.  f  expect  they  have  their  own  reports — their 
own  records.     We  don't  keep   them. 

X-Q.  61.  No  one  in  your  company  has  any  knowl- 
edge of  how   they  are  operating? 
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A.  Our  engineering  st'aff — our  technical  staff 
visit  them  and  check  them  up. 

X-Q.  62.  And  your  license  agreements  provide  that 
you  shall  have  access  and  full  information  about  these 
licenses,  what  they  are   doing? 

A.     Yes,  I  think  so. 

X-Q.  63.  And  still  you  have  never  acquired  any  of 
that  information  whatever? 

A.     I    personally,    or    the    company? 

(WITNESS  EXCUSED). 


IRA  L.  GRE/NINGER,  called  as  a  witness  in  behalf 
of  the  plaintiff,  being  first  duly  sworn,  testified 
as  follows: 

DIRECT  EXAMINATION, 
13 Y  MR.  WILLIAMS: 

O.    1.      State   your   full'  name   and   occupation? 

A.  My  name  is  Ira  L.  GreJninger;  my  occupation 
is  that  of  mininp-  engineer  and  metallurgist. 

Q.   2.     Wliere  are  you  at  present  employed? 

A.  I  am  employed  by  the  Inspiration  Consolidated 
Copper   Company   at   Miami,    Arizona. 

Q.  3.  And  what  is  your  position  with  that  com- 
pany? 

A.     Acting  mine  superintendent  at  present. 

Q.  4.  And  how  many  men  have  you  under  you  in 
your   position    as    mine   superintendent? 

A.     Somethinof   over    a    thousand. 
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Q.  5.  And  about  how  much  ore  is  mined  per  day 
in  that  mine? 

A.    From  nineteen  to  twenty-one  thousand  tons. 

O.  6.  Prior  to  your  employment  as  superintendent 
of  mines,  what  was  your  employment? 

A.  I  was  employed  by  Minerals  Separation.  Amer- 
ican Syndicate,  fLH!^  19 13^1  to  give  the  full  title. 

O.  7.     What  work  did  you  do  for  them? 

A.  I  was  engaged  in  demonstrating  the  flotation 
process  and  installing  plants  in  various  parts  of  Can- 
ada and  the   United  States. 

0.  8.  When  did  you  commence  to  work  on  flota- 
tion? 

A.     In  the  month  of  July,   1911. 

Q.  9.  And  what  did  you  do  in  reference  to  the 
mstallation  in  Canada  for  the  Brittania  Mining  & 
Smelting  Company? 

A.  I  installed  a  small  test  unit  at  the  mill  of  the 
Brittania  Mining  &  Consolidated  Company,  now  the 
Flowe  Sound  Company. 

Q.    10.     When? 

A.     In  the  month  of  June,   1912,  as  I  remember. 

O.  11.  And  what  kind  of  ore  did  you  treat  in  that 
plant  ? 

A.  Their  ore  is  a  copper  bearing  ore,  the  mineral 
being  in  the  form  of  chalcopyrite. 

Q.   12.     And  of  what  richness  in  copper? 

A.  At  that  time  about  four  and  a  half  to  five 
per   cent. 
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O.  13.  And  ill  this  plant  that  you  installed — in 
the  first  place  what  sort  of  plant  was  it? 

A.  It  was  a  standard  Minerals  Separation  plant 
of  fift}'  tons  capacity? 

Q.  14.  And  what  frothing"  agents  did  you  use  in 
the  operations  with  that  ore  ? 

A.  Well,  I  experimented  with  quite  a  number  of 
different  frothing  agents,  but  I  finally  came  to  the 
use  of  a  wood  tar  oil  known  as  Stockholm  tar,  mixed 
with   certain  mineral  oils. 

Q.    IvS.      Did   you    use    acids? 

A.      I   did  not. 

Q.   16.     Or  heat? 

A.     No,  I  didn't  use  any  heat. 

Q.  17.  And  in  what  proportion  did  you  use  this 
mixture  of  Stockholm  tar  and  mineral  oil? 

A.  The  average  was  about  two  pounds  per  ton 
of  ore  treated. 

O.  18.     And  what  recoveries  were  made? 

A.  The  recoveries  after  the  experimental  stage 
4iad  passed,  were  very  good,  being  from  88  up  to  95 
per  cent,  and  as  high  97  per  cent  at  times. 

Q.  19.  And  as  to  the  grade  of  concentrate  that  you 
obtained  ? 

A.  The  grade  was  about  20  per  cent  on  an  aver- 
age in  copper. 

Q.  20.  How  long  did  you  stay  at  this  plant  in 
connection    with    this    first   installation? 

A.  1  remained  at  the  plant  until  the  month  of 
November    of    the    same    year,    1912. 


Butte  cr  Superior  Mining  Company.  4045 

Ira  L.  Greininger. 

Q.  21.     Did  you  visit  the  plant  again  at  a  later  timej^ 

A.  Yes,  I  visited  the  plant  once  in  1913,  in  the 
month  of  July. 

Q.  22.  And  what  did  yon  find  installed  at  the 
])lant  in  the  way  of  flotation  when  you  again  visited 
it? 

A.  They  at  that  time  had  in  operation  a  600  ton 
.standard    Minerals  Separation    plant. 

Q.  23.  And  what  frothing  agents  were  heing  used 
with  that  plant  at  that  time? 

A.  They  were  using  the  same  mixture  that  I  had 
left  with  them  at  the  time  I  left  the  plant. 

Q.  24.  And  as  to  the  grade  and  recoveries,  what 
was  the  condition? 

A.  The  recoveries  in  the  larger  plant  were  some- 
what better  than  in  the  smaller  plant  at  this  time 
that  J   was  there  and  had  access  to  the  assays. 

0.  25.  And  was  there  or  was  there  not  any  re- 
organization of  other  parts  of  the  mill  that  had  taken 
place  ? 

A.     There    was. 

O.  26.     What  was  it? 

A.  Originally  the  mill  consisted  of  coarse  jigs, 
fine  jigs,  tables,  and  vanners,  preceded  by  hand-sort- 
ing. After  the  installation  of  the  large  flotation  ma- 
chine they  discontinued  the  hand  sorting  and  the  coarse 
jigs,  the  tables  and  the  vanners,  using  their  fine  jigs. 
The  jig  tailings  were  reground  and  treated  by  flota- 
tion. 
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Q.  27.  Did  you  have  anything  to  do  with  the  in- 
stallation of  flotation  at  the  Inspiration  Consolidated 
Copper    Company,    where   you    are    now    employed? 

A.     I   did. 

0.  28.  When  did  that  commence,  and  what  did 
you  first  do  there? 

A.  I  installed  a  50  ton  standard  Minerals  Sep- 
aration unit  for  the  Inspiration  Company  in  January, 
1913,   in  the  fore  part  of  the  month. 

Q.  29.  And  how  long  did  you  continue  there  with 
that  installation? 

A.  With  that  particular  plant  I  continued  until 
June  of  that  year. 

O.  30.     So  it  was  run  for  six  months? 

A.     About  six  months,  yes. 

Q.  31.  That  was  regarded  as  what  sort  of  an 
operation  ? 

A.      Experimental    purely. 

O.  32.  For  the  purpose  of  demonstrating  the  use- 
fuhiess  of  the  process  on  that  ore? 

A.     Yes. 

O.  ^2).  Were  the  operations  of  a  satisfactory  na- 
ture ? 

A.     They  were.  "  "^ 

O.  34.  What  grade  of  concentrate  and  what  re- 
covery were  obtained  in  those  operations  when  they 
^rot  down  to  what  was  re2:arded  as  the  better  condi- 
tions  ? 

A.     We  usually   based   our   figures   on   the  extrac- 
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tions  of  the  sulphide  content  of  the  ore,  due  to  the 
fact  that  in  the  ore,  at  the  Inspiration — part  of  the 
mineral  in  it  is  oxidized  in  form  and  is  not  readily 
recovered  either  by  flotation  or  gravity  methods,  and 
as  to  this  amount  of  oxidized  ore,  the  proportion 
changes  in  different  parts  of  the  mine,  our  figures 
are  based  largely  on  the  recovery  of  sulphide  material, 
and  in  the  recovery  of  that  material  our  figures  ran 
from  around  88  to  well  above  90  per  cent.  Our 
grade  of  concentrate  varied  from  25  to  54  per  cent 
in   copper. 

Q.  35.  What  frothing  agent  was  used;  what  finally 
was  decided  upon  as  the  best  thing  to  use? 

A.  After  experimenting  with  several  oils  we  con- 
cluded that  cresylic  acid  was  the  best,  and  therefore 
we  used  that  agent  largely,  almost  exclusively,  in 
the  plant. 

Q.  36.  In  v.hat  form  did  you  use  it,  a  crude  or  a 
pure  product? 

A.     Crude    cresylic    acid. 

O.  2)7.  You  might  state  whether  or  not  this  crude 
])roduct  contained  some  other  material  than  cresylic 
acid  ? 

A.  Well,  I  never  analyzed  it,  or  never  had  it 
analyzed,  but  from  its  appearance  I  should  say  it  did, 
because  it  has  not  the  appearance  of  pure  cre©s©tr, 
being  dark   in   color. 

Q.  38.  Cresylic  acid  is  the  commercial  name  for 
cresol? 
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A.     That  is  what  I  understand. 

Q.  39.  Did  you  use  anything  else  as  a  frothing 
agent  or  as  a  reagent  in  that  operation,  than  cresylic 
acid? 

A.  We  experimented  with  various  oils,  but  did 
not  find  any  of  thein  as  satisfactory  as  cresylic  acid 
at  that  time. 

O.  40.  Did  you  decide  upon  the  relationship  be- 
tween the  Vv"ater  concentration  and  flotation  as  the 
result  of  that  work? 

A.  Well,  we  simply  submitted  our  results  to  the 
management  of  the  Inspiration  at  that  time,  and  they 
decided. 

O.  41.     Well,  what  did  you  decide? 

A.  We  tested  the  relationship  of  w^ater  concen- 
tration  to   flotation. 

O.  42.  And  vvhat  w-as  finally  decided  upon  as 
the  next  operation  by  the  management? 

A.  They  decided  to  install  a  larger  experimental 
unit,  thinking  this  one  was  somewhat  too  small  upon 
which  to  base  their  large  scale  plans. 

0.  43.     And  did  vou  attend  to  that  installation? 

A.     I  did. 

Q.  44.     And  when  w^as  that  done? 

A.  That  was  in  the  following  year,  January  of 
1914. 

O.  45.     And  how  large  a  plant  was  that? 

A.  That  was  a  standard  600  ton  Minerals  Separa- 
tion unit. 
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Q.  46.  And  how  long  was  that  standard  600  ton 
unit  operated? 

A.  That  unit,  or  one  that  was  installed  afterwards, 
was  operated  up  to  the  time  that  I  resigned  from  the 
employ  of  Minerals  Separation^  ^milrd,  American 
Syndicate,  191 X;  TiiAugust,  1915. 

Q.  47.  That  whole  operation,  was  it  within  the  fin- 
ished mill  or  outside  of  the  mill  that  was  being  built? 

A.  It  was  outside  of  what  is  now  the  mill,  in  a 
temporary  building. 

O.  48.  And  what  is  the  present  flotation  installa- 
tion of  the  Inspiration  Consolidated  Copper  Company? 

A.     The  kind  of  machines  you  refer  to? 

O.  40.     Well,  in  the  first  place  their  number? 

A.  They  are  using  three  separate  sorts  of  ma- 
chines. 

Q.  50.     The  number  of  machines  and  their  style? 

A.  There  are  at  the  present  time  in  operation  19 
sections  in  the  mill,  four  of  which  are  equipped,  with 
Callow  cells,  and  one  section  is  equipped  with  what  we 
refer  to  as  the  Hebbard  type  of  Minerals  Separation 
machine.  The  other  sections  are  equipped  with  what 
is  known  as  the  Inspiration  type  of  machine. 

Q.  51.  That  latter  being  a  type  developed  by  the 
Inspiration  Company? 

A.  Developed  by  the  Inspiration  Company  at  that 
point,    in    their    mill. 

Q.  52.  How  near  is  the  flotation  plant  to  comple- 
tion; you  say  there  are  19  sections  running? 

A.     Well,  as  originally  planned,  the  mill  consisted 
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of  18  sections,  and  that  has  been  in  operation  now  for 
over  a  year,  but  later  they  decided  to  increase  the 
capacity  of  the  mill  by  two  sections,  one  of  which  has 
been  put  in  commission,  but  the  twentieth  is  not  yet 
in  commission — or  was  not  at  the  time  I  left  Arizona. 

O.  S2>.  What  is  the  capacity,  or  what  is  the  amount 
of  material  that  is  being  treated  by  these  19  sections 
that  are  now  at  work? 

A.  The  average  is  above  18,000  tons  per  day.  The 
highest  figure  that  I  recall  now  is  19,600  or  there- 
abouts, for  one  day  in  April,  before  I  left  the  plant. 

O.  54.    The  feed,  whatever  it  may  be — 19,600  tons? 

A.  Well,  I  wish  to  correct  that.  It  should  be  18,- 
600  instead  of   19,600. 

Q.  55.  This  feed  of  18,600  tons  or  18,000  tons,  is 
divided  in  what  manner  between  these  19  flotation  sec- 
tions ? 

A.  Each  flotation  section  gets  it  as  fed  direct  from 
a  storage  bin,  from  which  it  passes  to  the  grinding 
mills  which  are  independent  for  each  section,  each  be- 
ing a  unit  in  itself.  One  has  no  connection  with  an- 
other. 

O.  56.  That  is,  each  section  receives  one  nineteenth 
of  the  feed  approximately?     Is  that  right? 

A.     Theoretically  yes,  that  is  the  way  it  is  intended. 

Q.  57.  And  the  feed  that  is  divided  into  19  different 
parts,  we  will  follow  in  one  of  the  sections.  Wh^t  does 
the  feed  enter  after  it  has  been  divided? 

WHEREUPON  an  adjournment  was  taken 
until  2:00  p.  m.  May  7th,   1917. 
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A.  In  each  section  it  enters  one  of  two  ball  mills; 
the  feed  is  again  divided,  the  ball  mills  working  in 
parallel — ball  mills  of  the  Marcy  type.  Each  ball  mill 
is  operated  in  closed  circuit,  with  a  Dorr  classifier. 
The  oversize  is  returned  to  the  ball  mill,  and  the  un- 
der size  goes  direct  to  flotation.  The  oil  in  the  mean- 
time has  been  added  at  the  intake  of  the  ball  mills. 
Taking  a  section  equipped  with  Callow  flotation  ma- 
chines, for  instance,  the  pulp  is  conducted  to  the 
rougher  cells,  which  may  be  eight,  twelve  or  sixteen  in 
number;  there  is  a  different  number  in  the  various 
sections.  These  produce  a  rougher  concentrate.  The 
tailings  from  these  cells  are  classified  in  a  Drag  or 
Esperanza  classifier,  the  slimes  being  returned  for 
further  treatment  in  another  set  of  Callbw  cells,  and 
the  sands  going  to  the  hydraulic  classifiers,  and  thence 
to  tables.  The  product  of  the  primary  roughers,  as 
well  as  the  product  of  the  roughers  treating  the  re- 
turn slime,  are  retreated  in  a  set  of  recleaning  cells, 
four  in  number  for  each  section. 

Q.  58.  Now,  at  the  head  of  the  flotation  section 
you  say  there  are  two  ball  mills? 

A.     Two  ball  mills. 

Q.  59.  And  the  oil  is  added  at  the  head  of  the  ball 
mills? 

A.     It  is. 

Q.  60.  What  happens  as  the  pulp  flows  through 
these  ball  mills  with  the  oil  in  the  pulp? 
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A.  The  oil  is  thoroughly  mixed,  and  the  whole  re- 
ceives quite  a  violent  agitation. 

O.  61.  Is  there  any  name  for  that  method  of  grind- 
ing the  pulp  in  the  presence  of  the  oil? 

A.  It  is  visually  referred  to  as  modifying  during 
grinding,  or  as  preagitation. 

Q.  62.  And  that  is  true  of  all  the  sections,  is  it, 
that  there  is  modifying  during  the  grinding? 

A.     In  all  the  sections,  yes. 

Q.  63.  Now,  in  the  sections  containing  the  In- 
spiration flotation  machine  the  pulp  passes  directly 
from  the  grinding  mills  to  the  machine? 

A.     It  does,  to  the  rougher  machines. 

Q.  64.  Give  a  general  description  of  that  Inspira- 
tion rougher  machine? 

A.  The  Inspiration  machine  may  be  characterized 
as  a  large*  launder;  it  is  about  48  feet  long  by  I  think 
about  eight  feet  six  inches  in  width,  divided  into  two 
units  in  the  center,  that  is,  each  section  of  24  feet 
comprises  a  separate  unit,  although  operated  in  series. 
It  is  about  four  feet  in  depth,  and  is  provided  with  a 
porous  bottom  under  which  air  under  pressure  is  in- 
troduced. 

O.  65.  That  porous  bottom  is  made  of  what  ma- 
terial ? 

A.     Of  canvas. 

Q.  66.  Several  layers? 

A.     Yes,  a  thick  layer  of  canvas. 

O.  67.  And  compressed  air  is  supplied  underneath, 
and  what  does  the  compressed   air   do? 
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A.  It  acts  the  same  as  in  the  Callow  machine;  it 
agitates  and  aerates  the  mixture.  The  pulp  flows 
into  the  ball  mills  from  a  launder  provided  for  the 
purpose.  The  concentrate  from  the  rougher  machine 
is  passed  to  a  cleaner  of  the  same  type,  but  some- 
what smaller  than  the  roughers.  The  tails  from  the 
rougher  machine  are  classified  in  a  Drag  or  Esperanza 
classifier,  ^c  nlimao, — the  slimes  being  sent  to  waste, 
and  the  sands  given  further  treatment  by  tables. 

Q.  68.  Now,  that  section  containing  the  Minerals 
Separation-Hebbard  type  machine,  does  the  pulp  flow 
directly  from  the  grinding  mill  to  the  flotation  ma- 
chine ?  V 

A.     It    does. 

Q.  69.  In  the  flotation  machine  are  there  revolving- 
agitators  ? 

A.  Yes.  These  particular  machines  were  equipped 
with  ten  revolving  agitators. 

Q.  70.     Give  a  general  description  of  the  machine. 

A.  It  is  made  up  of  a  very  long,  rectangular  box 
provided  with  ten  agitators,  each  agitator  occupying 
one-tenth  of  the  length  of  the  box,  and  above  these 
agitators  are  arranged  a  series  of  iron  or  steel  baffles 
extending  about  a  foot  above  the  agitators.  There 
are  eight  projections  or  baffles  around  each  agitator, 
eight  separate  baffles. 

Q.  71.  And  the  function  of  these  baffles  in  these 
machines? 

A.  Is  to  produce  a  more  quiet  condition  of  the  wa- 
ter above  the  baffles  than  would  be  possible  if  the 
baffles  were  not  there. 
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Q.  72.    Is  air  supplied,  and  if  so,  how  supplied? 

A.  Air  is  supplied  underneath  each  impeller  or 
agitator,  under  pressure  from  the  same  system  that 
supplies  the  Callow  machine  and  the  Inspirator  ma- 
chine. 

Q.  73.     Does  this  flow  through  a  porous  medium? 

A.     It  does  not. 

Q.   74.     Just   flows   through   a   pipe? 

A.  Forced  in  through  a  pipe  and  is  broken  up  in 
fine  bits  by  the  action  of  the  agitator. 

Q.  75.  That  is  to  say,  the  agitator  performs  the 
function  of  producing  the  small  air  bubbles? 

A.     Yes. 

Q.  76.  And  you  have  described  one  machine.  Is 
this  a  rougher  machine? 

A.  That  is  the  rougher  machine.  There  are  two 
cleaners  provided,  both  of  the  same  type,  excepting 
they  are  provided  with  six  agitators  instead  of  ten. 

Q.  77.     Are  they  in  series  or  in  parallel? 

A.  They  run  in  parallel  when  they  are  both  oper- 
ating. 

Q.  78.  So  that  the  overflow  is  divided  between  the 
two  cleaners? 

A.     Yes. 

Q.  79.  And  these  cleaners  produce  what  kind  of  a 
concentrate  ? 

A.  They  produce  the  finished  concentrate.  The 
tails  from  the  cleaners  are  passed  to  the  roughers  and 
the  tails  from  the  roughers  go  to  the  usual  classifier 
arrangement,  the  slimes  being  discarded,  and  the  sands 
treated  on  the  tables. 
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Q.  80.     And  what  becomes  of  the  sands  from  all  of 
these  sections  of  this  flotation  section? 

A.     They  are  all  passed  over  tables. 

Q.  81.     Passed  over  shaking  tables? 

A.     Passed  over  shaking  tables  made  by  the  Deister 
Machine  Company. 

Q.  82.    So  that  in  this  plant  we  have  all  of  the  shak- 
ing table  treatment  below  the  flotation? 

A.     All  following  flotation. 

Q.  83.     Was  that  the  result  of  the  tests  that  you 
made  as  to  which  was  the  better  way  of  treating  it? 

A.     That  was  the  final  decision  arrived  at  on  the 
basis  of  the  tests  made. 

Q.  84.    Now,  what  kind  of  an  ore  is  the  Inspiration 
ore? 

A.     It   is   a  copper  bearing  ore,   the   copper  being 
principally  in  the  form  of  a  chalcocite. 

Q.   85.     And  about  what  proportion   of   copper   is 
present  in  the  ore? 

A.     During    1916    the    average    was    about    1.54% 
copper. 

Q.  86.     Now,  your  knowledge  of  the  operations  in 
the  flotation  plant  was  carried  up  to  about  what  time? 

A.     The  latter  part  of  1915. 

Q.  87.     What  frothing  agent  was  being  used  in  the 
plant  at  that  time? 

A.     We  were  using  crude  coal  tar  and  cresol  oil  at 
that  time. 

Q.  88.     In  what  proportions? 

A.     A  pound  and  a  half  per  ton,  or  less. 
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Q.  89.  May  I  ask  you  if  you  mean  a  pound  and  a 
half  or  less  per  ton  of  ore? 

A.  That  is  what  I  mean,  yes;  per  ton  of  ore 
treated. 

Q.  90.  In  your  experience  at  the  Inspiration  flo- 
tation plant  was  there  any  occasion,  when  the  amount 
or  proportion  of  oil  was  increased  beyond  the  normal 
proportion?  If  so  please  relate  the  circumstance  or 
circumstances. 

A.     Yes,  there  were  several  occasions  of  that  kind. 

Q.  91.  Well,  you  may  take  them  up  as  they  occur  to 
your  mind. 

A.  The  first  instance  occurred  in  the  early  part 
of  the  experimental  work  in  1914,  possibly  in  April. 
There  was  a  condition  which  myself  and  my  operators 
had  observed  for  several  days  when  the  froth  ap- 
peared to  be  overoiled  and  the  tables  following  flota- 
tion would  suddenly  become  covered  with  incipient 
granules,  showing  that  the  flotation  plant  was  not 
performing  its  function;  and  the  levels  of  the  differ- 
ent compartments  of  the  flotation  machine  were  hard 
to  maintain.  I  had  formed  the  opinion  that  this  was 
caused  by  leakage  from  a  machine,  a  grinding  ma- 
chine we  were  using  at  that  time  which  was  known  as 
the  Symonds  Disc  machine,  which  had  a  large  oil  reser- 
voir in  its  base.  In  order  to  test  out  my  theory  I  took 
some  of  the  oil  that  was  used  in  this  disc  machine  as  a 
lubricant  and  added  it  to  the  flotation  machine. 

O.  92.    In  what  proportion? 

A.  At  a  proportion  which  T  calculated  at  about  5 
pounds  per  ton. 
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Q.  93.     The  normal  food  was  how  much? 

A.    One  and  a  half  to  1.6  per  ton. 

Q.  94.  So  the  total  then  was  increased  to  about  six 
and  a  half? 

A.  Something  over  six  pounds.  This  brought 
about  the  same  condition  we  had  observed  previously, 
wihch  confirmed  my  opinion  as  to  what  was  the  cause 
of  our  trouble. 

Q.  95.  Was  there  another  occasion  of  that  kind  that 
you  recall? 

A.  Yes,  there  was  another  occasion  the  following 
year  when  I  added  pine  oil  to  the  pulp  in  addition  to 
the  regular  oil  that  was  being  used  at  that  time. 

Q.  96.     Did  you  do  that  intentionally? 

A.  f  did  it  intentionally,  that  is,  for  a  purpose  of 
my  own,  not  knowing  the  effect  it  would  have  on  the 
flotation  plant. 

O.  97.     What  was  the  purpose? 

A.  The  purpose  was  to  dissolve  some  accumulated 
tar  in  a  feed  pipe  which  carried  the  tar  into  the  vari- 
ous grinding  mills. 

Q.  98.     And  what  was  the  result? 

A.  The  result  was  that  concentration  practically 
ceased  in  the  flotation  plant  and  there  was  a  great  vol- 
ume of  froth  produced,  but  it  was  very  low  in  grade; 
in  fact,  it  wasn't  much  higher  grade  than  the  original 
ore,  from  inspection. 

O.  99.  And  how  much  of  this  pine  oil  did  you  add 
at  that  time? 

A.     Well  as  near  as  f  can  recollect  it  amounted  to 
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'to' 


about  two  pounds  per  ton,  during  the  time  it  was 
going  in. 

Q.  100.  And  what  was  the  normal  feed  of  oil 
then? 

A.  About  the  same  that  it  was  previously  as  I  have 
testified  to,  about  1.5  to  1.6  pounds  per  ton. 

O.  101.     Making  the  total  feed  about  what? 

A.     About  3^4  lbs.  per  ton. 

Q.  102.  Now,  did  you  do  anything  in  connection 
with  a  flotation  plant  at  the  Atlas  Mining  &  Milling 
Co.,  and  if  so  when? 

A.  A  flotation  plant  of  150  tons  daily  capacity  was 
installed  at  the  Atlas  mine  near  Ouray  Colorado,  in 
the  fall  of  1913. 

Q.  103.     What  kind  of  ore  was  there  treated? 

A.     It  was  a  lead-silver  bearing  ore. 

Q.  104.    And  about  what  contents? 

A.  About  2%  of  lead  and  from  10  to  14  ounces 
of  silver  as  I  remember  it. 

O.  105.  What  frothing  agents  were  used  in  that 
plant? 

A.  After  the  experimental  stage,  crude  carbolic 
acid  was  the  principal  frothing  agent  used. 

Q.  106.     in  what  proportion? 

A.    A  pound  to  a  pound  and  a  half  per  ton. 

Q.  107.  Between  a  pound  and  a  pound  and  a  half 
of  carbolic  acid? 

A.     To  the  ton  of  ore  treated. 

Q.  108.     And  what  recoveries  were  obtained? 

A.    The  recoveries  were  about  90%  of  the  lead  and 


Butte  &  Superior  Mining  Company.  4059 

Ira  L.  Greininger. 

80  to  85%  of  the  silver  at  the  time  I  was  last  at  the 
plant. 

Q.  109.  And  what  was  the  grade  of  the  concen- 
trate obtained? 

A.  About  20  per  cent  lead  and  up  as  high  as  a  hun- 
dred ounces  of  silver  per  ton  of  concentrate. 

Q.  110.  Now,  in  all  of  these  operations  that  you 
have  described,  in  what  manner  was  the  concentrate 
recovered  ? 

A.     In  the  form  of  a  froth.  ' 

CROSS  EXAMINATION. 
BY  MR.  SCOTT: 

X-0.  111.  You  have  charge  of  the  flotation  opera- 
tions now  at  the  Inspiration  mill,  have  you? 

A.    No,  not  at  the  present  time. 

X-Q.  112.  What  was  your  first  experience  with 
flotation? 

A.  My  first  experience  with  flotation  was  in  the 
laboratories  of  the  Minerals  Separation  American 
Syndicate. 

X-0.  113.     When  was  that,  in  1911? 

A.     Starting  in   1911. 

X-Q.  114.     In  July,  1911? 

A.     Yes. 

X-0.  115.  What  oils  did  you  use  in  your  first  ex- 
perimental work? 

A.  Oh,  we  used  a  large  number  of  oils,  all  of  which 
I  could  not  remember.  We  used  cresylic  acid  and 
Stockholm  tar  and  various  mineral  oils,  fuel  oils. 
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X-Q.  116.  In  actual  operations  what  oils  have  you 
found  to  be  used,  as  far  as  you  can  recall  them  to 
memory. 

A.  I  have  used  wood  tars,  and  cresylic  acid  and 
various  creosote  oils,  and  crude  coal  tar  and  other  pro- 
ducts of  coal  tar,  and  pine  oils;  T  think  that  would 
about  cover  the  classes. 

X-O.  117.     What  mineral  oils? 

A.  I  have  used  fuel  oil,  and  a  lighter  distillate  from 
fuel  oil  at  times,  or  attempted  to  use  them. 

X-Q.  118.    What  is  fuel  oil? 

A.  As  we  understand  it  in  the  west  it  is  the  resi- 
duum after  the  lighter  ingredients  have  been  distilled 
off  from  petroleum,  such  as  kerosene  and  gasolene. 

X-Q.  119.  Did  you  use  fuel  oil  in  any  of  the  plants 
you  have  been  connected  with? 

A.  I  have  never  found  it  useful  in  itself,  and  only 
once  have  I  used  it,  after  having  experimented.  I  ex- 
perimented with  it  and  only  once  have  T  used  it  as  a 
steady  ingredient  of  the  mixture,  and  that  was  at  the 
Britannia  Company,  which  Tnirao — which  is  now  the 
Hovi^e  Sound  Company,  British  Columbia. 

X-Q.  120.     And  they  use  ijt  as  a  steady  thing? 

A.  A  portion  of  the  mimurc,  about  25  per  cent  is 
made  up  of  it. 

X-Q.  121.     What  was  the  rest? 

A.  25  per  cent  tar  and  50  per  cent  of  distillate  of 
fuel  oil. 

X-Q.  122.  So  75  per  cent  of  the  mixture  was  de- 
rived from  petroleum? 
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A.     Yes. 

X-Q.  123.     And  the  other  25  per  cent  was  what? 

A.     Wood  tar  oil. 

X-Q.  124.  What  was  the  first  working  plant  that 
you  had  experience  in? 

A.  This  plant  we  have  just  been  referring  to,  the 
Howe  Sound  Company  at  Britannia  Beach,  British  Co- 
lumbia. 

X-Q.  125.     When  did  you  go  there?        < 

A.     1912. 

X-Q.  126.     What  month? 

A.  I  went  there  in  May,  and  i  installed  the  plant 
there  in  June. 

X-Q.  127.  What  was  going  on  there  when  you  got 
there  in  the  way  of  flotation? 

A.     Nothing  at  that  time. 

X-Q.  128.     You  went  there  to  introduce  it? 

A.     Yes. 

X-Q.  129.       What  did  you  do  first? 

A.  I  set  up  my  plant  and  went  to  work  on  the  flo- 
tation of  ores. 

X-Q.  130.     What  sort  of  a  plant  was  it? 

A.  A  standard  M^inerals  Separation  plant,  fifty  tons 
capacity. 

X-Q.  131.  What  is  the  standard  plant  like,  de- 
scribe it? 

A.  This  plant  was  made  up  of  eight  agitating  com- 
partments and  eight  spitzkastens,  the  pulp  passing  from 
the  first  agitation  department  to  the  spitzkasten  and 
then  back  to  the  next  or  succeeding  agitating  depart- 
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ment  and  so  on  through  the  plant.    Later  I  cut  out — 

X-Q.  132.     Carried  there  by  gravity? 

A.     No,  it|^carried  by  the  action  of  the  impellers. 

X-Q.  133.  The  spitzkasten  projected  down  below 
the  agitating  cell? 

A.       Yes. 

X-Q.  134.  And  you  had  a  pipe  leading  from  the 
spitzkasten  to  the  next  cell,  and  the  pulp  was  drawn  up 
by  the  action  of  the  agitators  or  impellers? 

A.     That  is  right. 

X-Q.  135.     Was  that  all  there  was  to  this  machine? 

A.     That  is  all,  yes. 

X-Q.  136.  How  did  it  work  when  you  first  start- 
ed it? 

A.     It  worked  beautifully. 

X-Q.  137.    What  oil  did  you  use? 

A.     I  think  I  was  using  turpentine  to  start  with. 

X-Q.  138.     What  is  turpentine  made  from? 


A.  It  -vsi-ks  made  frornVofestructive  distillation  of 
Douglas   fir  wood. 

X-Q.  139.  It  is  made  about  the  same  way  as  pine 
oil,  isn't  it? 

A.  Well,  I  am  not  an  authority  on  that  subject;  I 
suppose  it  is,  but  I  don't  know. 

X-Q.  140.  What  kind  of  recovery  did  you  make 
when  you  first  started  up  this  plant? 

A.  Oh,  our  recoveries  were  very  high,  probably 
above  ninety  per  cent;  90  to  95  right  from  the  start, 
while  we  were  w^orking  on  the  particular  products  that 
we  started  on. 
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X-Q.  141.     What  kind  of  product  did  you  get? 

A,  We  got  a  concentrate  which  assayed  from  20  to 
as  high  as  29  per  cent  copper. 

X-Q.  142.  How  soon  after  you  first  started  up  your 
machine  did  you  get  such  a  concentrate  and  recovery 
as  that? 

A.    About  two  hours. 

X-Q.  143.     Where  did  you  go  next? 

A.  I  went  to  the  home  office,  and  then  to  the  In- 
spiration Mine. 

X-Q.  144.  Had  you  experimented  with  these  Bri- 
tannia ores  any  in  the  laboratory  before  you  went 
there  ? 

A.     I  had  not. 

X-Q.  145.     Did  anybody  to  your  knowledge? 

A.     I  think  some  others  had,  yes. 

X-Q.  146.    And  you  had  their  results,  I  suppose? 

A.     I  had  their  results. 

X-Q.  147.  And  their  recommendations  of  how  to 
treat  the  ore? 

A.  Well,  it  did  not  really  avail  us  anything  because 
we  were  not  able  to  get  the  oils  that  we  had  used  in 
the  experimental  laboratory;  we  had  to  pick  up  what 
local  oils  we  could  find. 

X-Q.  148.  Do  you  know  how  long  an  investigation 
had  been  made  of  these  Britannia  ores  which  you  re- 
fer to? 

A.  The  investigation  could  not  have  covered  more 
than  a  week  or  two,  because  I  have  a  recollection  of  the 
time  that  the  samples  were  shipped,  and  it  appears  to 
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me  that  it  was  not  more  than  at  the  outside  two  weeks 
before  I  went  to  the  Britannia. 

X-O.  149.  Do  you  know  of  any  other  samples  that 
were  shipped  before  the  ones  that  you  knew  of? 

A.  I  have  not  any  personal  knowledge.  I  think 
there  were,  however,  some  crude  ore  samples  which 
were  shipped  before  that  time,  but  that  was  not  the 
product  that   I  was  treating. 

X-Q.  150.     What  were  you  treating? 

A.  I  was  treating  a  lot  of  accumulated  slimes  that 
had  not  been  found  capable  of  treatment  by  any  other 
process  that  they  had. 

X-Q.  151.  How  much  did  you  treat  at  the  Inspira- 
tion? 

A.     It  was  a  50-ton  plant,  like  the  Britannia. 

X-Q.  152.  Was  there  any  flotation  there  v>'hen  you 
went  there? 

A.     No.  . 

X-Q.  153.     Your  plant  was  the  first? 

A.     Yes. 

X-Q.  154.  That  was  January,  1914? 

A.  1913. 

X-Q.  155.  How  long  did  you  experiment  with  that 
first  plant? 

A.     Until  June  of  that  year. 

X-Q.  156.     What  were  you  doing  during  that  time? 

A.  Well,  for  the  first  month  Vv^e  were  experiment- 
ing with  the  various  oils,  and  getting  good,  bad  and 
indifferent  results. 

X-Q.  157.  What  kind  of  oils  did  you  experiment 
with? 
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A.  We  used  cresylic  acid,  and  various  wood  tar 
oils,  and  some  pine  oil  and  some  creosote  oil  from  the 
Barrett  company. 

X-Q.  158.     Any  mineral  oils? 

A.  We  attempted  to  use  mineral  oils,  but  found 
ihem  useless. 

X-Q.  159.     What  oil  did  you  finally  decide  on? 

A.     We  finally  decided  on  crude  cresol  or  cresylic 

acid. 

X-Q.  160.  What  kind  of  results  did  you  get  the 
first  month? 

A.  Well,  they  were  very  erratic;  they  were  good  at 
times,  and  other  times  not  so  good. 

X-Q.  161.  What  made  them  erratic,  did  you  find 
out? 

A.     I  think  experimenting  with  the  oils  principally. 

X-Q.  162.     Getting  the  right  oil? 

A.     That  I  think  was  largely  the  trouble. 

X-Q.  163.  Did  you  alter  the  machine  or  its  mode 
of  operation  during  that  six  months? 

A.  We  altered  the  flow  as  to  the  number  of  spitz- 
kastens  carrying  middlings,  and  we  also  used  tables 
before  the  flotation  plant  and  tables  following  the  flo- 
tation plant  at  various  times,  but  the  flotation  plant 
itself  was  never  altered. 

X-Q.  164.  Do  you  remember  the  first  oil  you  used 
at  Inspiration? 

A.     No,  I  could  not  say  what  the  first  oil  was. 

X-Q.  165.  What  oils  were  they  that  gave  bad  re- 
sults ? 
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A.  Well,  it  is  easier  to  classify  them  as  to  the  ones 
that  give  good  results. 

X-Q.  166.     That  gave  bad  results  I  asked  you? 

A.  Well,  the  wood  tar  oils  were  found  impossible  of 
use.  Pine  oil  was  useful  to  a  limited  extent.  The 
creosote  oil  was  of  no  use  whatever — the  creosote  oil 
that  we  had  at  that  time. 

X-Q.  167.  Can  you  tell  me  what  mixture$you  final- 
ly decided  on  at  that  time? 

A.    It  was  no  mixture ;  it  was  a  straight  crude  cresol. 

X-Q.  168.    And  that  is  the  oil  they  use  now? 

A.  No,  they  are  not  using  that  now  and  have  not 
for  a  long  time. 

X-Q.  169.     What  are  they  using  now? 

A.     Principally  crude  coal  tar. 

X-Q.  170.  How  much  carbonate  of  copper  is  in  that 
Inspiration  ore? 

A.  It  varies  greatly.  During  1916  it  averaged 
about  .35  of  one  per  cent  I  think. 

X-Q.  171.      Did  the  flotation  recover  much  of  that? 

A.     Very  little. 

X-Q.  172.  Negligible  is  it?  How  long  after  you 
started  it  Inspiration  was  it  before  you  succeeded  in 
getting  a  result  good  enough  to  be  interesting? 

A.  It  happened  on  the  19th  of  January;  having 
started  on  the  3rd  of  January. 

X-Q.  173.  And  what  was  the  rest  of  this  six  months 
occupied  with  up  to  June? 

A.  Well,  we  were  checking  results  and  working 
ores  in  small  lots  from  various    parts    of    the    mine, 
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which  was  very  extensive.  We  would  cut  samples 
from  various  parts  of  the  mine,  amounting  to  a  day's 
run,  and  run  them  through  the  mill. 

X-Q.  174.  Were  there  other  machines  operating 
there  in  competition  with  your  standard  Minerals  Sep- 
aration machine? 

A.     Not  during  this  first  period. 

X-Q.  175.    When  were  they,  if  you  know? 

A.  Well,  it  was  in  1914  when  we  commenced  to 
work  in  the  larger  plant. 

X-Q.  176.  Then  up  to  that  time  they  had  not  de- 
cided to  adopt  this  Minerals  Separation  machine? 

A.    Not  definitely. 

X-Q.  177.  How  long  did  it  remain  in  a  state  of  in- 
decision ? 

A.     Really,  I  could  not  testify  as  to  that. 

X-Q.  178.  Why  was  it  that  they  finally  fitted  up 
the  machine  with  four  Callow  units  and  fourteen  In- 
spiration units  and  only  one  Hebbard  unit,  if  you 
know? 

A.     I  don't  understand  you. 

X-Q.  179.  What  led  to  the  adoption  of  the  system 
you  describe,  14  Inspiration  machines  and  4  Callow  ma- 
chines and  1   Hebbard? 

A.    Well,  I  can  only  quote  Doctor  Gahl  as  to  that. 

X-Q.  180.  Do  not  all  these  machines  depend  on  the 
introduction  of  air  solely  for  agitation? 

A.    Not  solely. 

X-Q.  181.  None  of  them  reach  their  results  by  agi- 
tation alone,  do  they? 
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A.    Why,  I  consider  it  so,  yes. 

X-Q.  182.    Which  one  of  them  does  it? 

A.     Well,  all  the  agitation — they  all  have  agitation. 

X-Q.  183.  W^hich  one  of  them  brings  it  about  by 
agitation  without  the  introduction  of  air  under  pres- 
sure? 

A.  1  did  not  mean  to  make  that  statement;  I  said 
agitation  and  aeration  is  performed  in  all  the  machines. 
Some  of  them  introduce  the  air  by  means  of  the  me- 
chanical agitation;  some  by  the  introduction  of  air 
through  a  porous  material. 

X-Q.  184.  Do  you  know  what  patentees  the  Inspir- 
ation Company  has  licenses  from? 

A.     I  do  not. 

X-Q.  185.  Do  you  know  whether  they  have  a  license 
from  Minerals  Separation? 

A.     I  have  second-hand  information,  that  is  all. 

X-Q.  186.  Did  yoti  ever  see  Mr.  Callow  around  the 
Inspiration  plant? 

A.     Certainly. 

X-Q.  187.     Have  you  seen  him  there  lately? 

A.  Well,  lately  I  am  at  the  mines,  and  he  might  be 
at  the  plant  and  I  would  not  see  him. 

X-Q.  188.     How  lately  have  you  seen  him? 

A.     Not  since  1914. 

X-Q.  189.     You  are  not  in  the  mill  now? 

A.     No. 

X-Q.  190.  Where  did  thev  get  these  Callow  ma- 
chines? 

A.     Thev  built  them  on  the  around. 
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X-Q.  191.  Did  Air.  Callow  supervise  their  build- 
ing? 

A.     He  did  not  as  far  as  I  know. 

X-Q.  192.  Were  there  any  name  plates  on  there  of 
the  Callow  Company? 

A.  There  probably  are,  although  1  have  not  noticed 
them. 

X-Q.  193.  Was  this  first  machine  that  you  put  in 
there  which  was  called  the  standard  Minerals  Separa- 
tion machine,  provided  with  any  means  for  introducing 
air,  other  than  by  mechanical  agitation? 

A.  Not  as  a  steady  thing.  We  attempted  to  intro- 
duce air  at  times  into  the  machine,  but  it  was  not  de- 
signed in  such  a  manner  that  it  would  break  up  the  air 
into  fine  enough  bubbles. 

X-Q.  194.  What  was  the  reason,  if  you  know,  that 
the  standard  Minerals  Separation  machine  was  not 
successful? 

A.  As  I  said  before  I  can  only  quote  Dr.  Gahl  as  to 
that,  and  he  stated  that  the  reason  was  a  very  slight 
difference  between  the  power  consumption  between  the 
Minerals  Separation  machine  and  the  various  air  agi- 
tation machines. 

X-Q.  195.  What  is  the  power  consumption,  if  you 
know,  of  the  standard  machine  as  compared  with  the 
Callow  machine  of  equal  tonnage? 

A.  T  could  not  give  you  any  definite  figure  as  to 
that. 

X-Q.  196.     You  never  looked  into  that? 

A.  No,  I  have  had  no  chance  to  compare  them  in 
an  accurate  manner. 
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X-Q.  197.  Now,  as  J  undertsand  your  testimony, 
the  final  extraction  of  mineral  from  the  ore  is  effected 
on  tables,  after  the  flotation  treatment  has  taken  place? 

A.  A  very  small  portion  of  the  mineral  is  extracted 
on  tables. 

X-Q.  198.  But  the  last  of  it  that  goes  through  after 
flotation  is  not  that  it? 

A.    That  is  quite  right. 

X-Q.  199.  Do  you,  in  any  of  these  machines  at  the 
Inspiration  plant,  return  any  of  the  concentrates  as 
middlings  to  the  head  of  the  machine? 

A.  Not  strictly  speaking,  as  I  understand  it,  no. 
The  tails  from  the  cleaner  machine  are  returned,  of 
course. 

X-Q.  200.     Yes,  I  remember  you  said  that. 

A.     Not  aside  from  that. 

X-Q.  201.  None  of  the  rougher  concentrate  goes 
back  to  the  head  as  a  middling? 

A.     No. 

X-Q.  202.  How  about  the  practice  at  the  Britannia, 
did  they  return  any  of  the  rougher  concentrate  as  mid- 
dlings ? 

A.  During  the  time  I  was  there  I  returned  two 
spitzkastens  out  of  the  seven  or  eight,  whichever  I 
happened  to  be  using,  as  a  middling. 

X-Q.  203.  Returned  it  direct  to  the  head  of  the  ma- 
chine or  back  to  some  tank? 

A.     Direct  to  the  head  of  the  machine. 

X-Q.  204.  Now,  you  have  stated  certain  facts  as  to 
the  recovery  and  the  grade  of  concentrates  at  Inspira 
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lion.     If  I  remember  right,  if  my  memory  serves  iv.^ 
right  you  did  so  state.     If  not,  you  may  state  now. 

A.     As  to  what  period? 

X-Q.  205.    Well,  state  recently. 

A.  I  have  only  the  annual  report  of  the  company  on 
which  to  base  a  statement  of  that  kind,  as  I  am  not,  as 
I  said,  in  direct  touch  with  the  milling  operations  at  the 
present  time.  They  give  the  extraction  in  their  annual 
report  as  about  90%  of  the  sulphide;  somewhere  over 
90%. 

X-Q.  206.  The  practice  adopted  at  Inspiration  is 
quite  similar  to  that  of  the  Miami  isn't  it? 

A.    I  am  not  familiar  with  that  practice. 

X-Q.  207.    The  Miami  mine  uses -Callow  cells? 

A.     Yes. 

X-Q.  208.  And  at  the  Inspiration  you  say  they  used 
Callow  cells  ^  the  Inspiration  machme.  Now,  they  are 
quite  similar  in  appearance,  aren't  they? 

A.     Both  of  them  are  similar. 

X-Q.  209.  Both  of  them  depend  upon  introducing 
the  air  through  a  porous  bottom? 

A.    Both  types. 
yQ.  210.     As   distinguished   from   introducing  it  by 
mechanical  agitation  ? 

A.    They  do. 

X-Q.  211.  The  Miami  property  was  started  and  in 
operation  some  year  or  more  before  the  Inspiration, 
wasn't  it? 

A.     Several  years  before. 

X-Q.  212.     Well,  I  mean  the  flotation  department? 
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A.     I  don't  understand  it  that  way. 

X-Q.  213.     The  flotation  department,  I  mean. 

A.    At  Miami? 

X-Q.  214.    Yes. 

A.     Installed  before  Inspiration? 

X-Q.  215.    Yes. 

A.     Oh,  no. 

X-Q.  216.  What  was  the  Inspiration  doing  at  the 
time  Miami  started;  what  kind  of  machines  did  they 
have  ? 

A.  They  were  developing  their  mine;  they  didn't 
commence  to  produce  ore  until  1915. 

X-Q.  217.    Who  didn't? 

A.     The  Inspiration. 

X-Q.  218.  You  said,  didn't  you,  you  said  1913. 
wasn't  it,  that  you  started  there? 

A.  The  first  installation  of  flotation  at  the  Inspira- 
tion was  1913. 

'  X-Q.  219.  And  how  long  was  it  before  some  other 
type  of  machine  was  'introduced  at  Inspiration  other 
than  the  standard  mechanical  agitation  machine  you 
put  in? 

A.    About  a  year  and  a  half. 

X-Q.  220.  That  would  bring  it  up,  then,  to  some 
time  in  1914,  wouldn't  it? 

A.     During  1914. 

X-Q.  221.  They  then  started  in  one  of  these  air 
machines  with  the  porous  bottoms? 

A.    Installed  the  air  machine  in  July,  1914. 

X-Q.  222.     There  was  a  kind  of  competition,  wasn't 
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there,  to  decide  what  kind  of  machines  should  be  put 
in? 

A.     Well,  yes. 

X-Q.  223.  Mr.  Callow  had  his  porous  bottom  ma- 
chine in  there  and  Mr.  Towne  had  his  porous  bottom 
machine  and  you  had  your  mechanical  agitating  ma- 
chine ? 

A.       I  hat  is   right. 

X-Q.  224.  And  after  that  competition  the  decision 
came  as  to  what  kind  of  apparatus  to  put  in? 

A.      That   is   correct. 

X-Q.  225.  Have  you  got  any  information  that  en- 
ables you  to  state  daily  and  average  results  at  the  In- 
spiration Company  with  these  different  types  of  ma- 
chines ? 

A.  1  know  the  results  are  very  close,  but  that  is 
second-hand  information.  Of  course  really  I  haven't 
seen  the  assays,  you  know.  They  are  stated  to  be  very 
close,  one  machine  having  no  advantage  over  the  other. 

X-Q.  226.  But  finally  they  decided  on  these  air  ma- 
chines and  air  machines  are  now  being  used,  are  they? 

A.     They  are  using  them. 

X-Q.  227.  x\nd  you  do  not  know  whether  they  have 
any  license  from  anybody  besides  the  Minerals  Separa- 
tion, do  you? 

A.     I  do  not. 

X-Q.  228.  Have  you  any  detailed  statement  at  all 
other  than  the  annual  report  of  the  Inspiration  Com- 
pany shov/ing  the  results  from  day  to  day? 

A.     Well,  no,  not  directly:  T  get  a  certain  part  of 
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the  work,  it  comes  direct  to  me  each  day,  but  not  the 
extraction,  or  figures  that  would  show  the  extraction. 

X-Q.  229.     What  does  come  to  you? 

A.  Tonnage  and  assay  of  feed  and  assay  of  oxide 
and  so  on. 

X-0.  230.    Just  the  figures  relative  to  the  head? 

A.     Yes. 

X-Q.  231.  You  don't  get  anything  about  the  con- 
centrates or  recoveries? 

A.     Not  officially. 

X-Q.  232.  How  do  you  get  it  if  you  don't  get  it  of- 
ticially? 

A.  As  I  stated  a  moment  ago,  I  can  only  give  you 
the  figures  as  published  in  their  annual  report. 

X-Q.  233.  That  is  all  you  know  about  it,  is  it;  the 
annual  reports? 

A.     Since  I  left  the  plant,  in  the  latter  part  of  1915. 

X-Q.  234.  How  about  before  the  latter  part  of 
1915? 

A.  I  received  daily  reports  of  the  assayj^  from  all 
machines  up  to  the  time  I  left,  concentrates. 

X-Q.  235.  Have  you,  in  your  possession,  these  re- 
ports covering  the  period  of  the  competition  between 
the  different  companies  that  wanted  to  install  flota- 
tion there? 

A.  I  have  some  reports  covering  a  portion  of  this 
period. 

X-Q.  236.  Have  you  them  v/here  you  can  produce 
them  ? 

A.     I  think  I  can  produce  some  of  them. 
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X-Q.  237.     Please  do  so. 

(Witness  produces  reports.) 

X-O.  238.  Are  these  all  you  have  on  that  subject, 
or  simply  part  of  them? 

A.    These  are  all  I  have  here. 

X-Q.  239.    You  have  more  somewhere  else? 

A.    I  undoubtedly  have  reports  at  home. 

X-Q.  240.  How  long  a  period  do  these  reports  cov- 
er that  you  have  in  your  hand? 

A.  I  am  not  sure  of  that;  I  will  have  to  look  at 
them  to  find  out. 

X-Q.  241.  I  wish  you  would  look  at  them  and  tell 
me,  please. 

A.  T  have  some  daily  reports  here  for  August  15. 
These  do  not  seem  to  be  arranged  in  order.  I  don't 
know  what  other  months  will  be  represented  here. 

X-Q.  242.  Now,  if  you  will  just  examine  them  and 
find  out  whether  they  cover  a  continuous  period  and 
between  what  period;  I  would  like  to  know. 

A.  They  apparently  cover  the  year  1915  from  Janu- 
ary to  the  latter  part  of  August. 

X-Q.  243.  Now,  during  that  period  what  machines 
were  in  use  at  the  Inspiration? 

A.  The  Minerals  Separation  standard  machine  was 
in  use;  the  Minerals  Separation  of  the  Hebb^rd  type. 

X-Q.  244.  The  Hebbard  type  is  the  one  that  takes 
in  air  from  the  bottom  under  pressure? 

A.  Yes,  a  system  of  Callow  cells  and  what  is  known 
as  the  Flynn-Towne  or  Towne-Flynn  machine  and  a 
Cole  machine. 
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X-Q.  245.     What  is  the  Cole  machine? 

A.    It  is  a  machine  of  the  same  type. 

X-Q.  246.  Getting  agitation  by  blowing  in  air 
through   a   porous   medium? 

A.     Yes,  sir. 

X-Q.  247.  How  long  did  this  competition  between 
these  different  processes  continue?  When  did  it  begin 
and  when  did  it  end? 

A.  It  commenced  about  July,  1914,  as  I  remember 
it.  The  Callow  plant  was  first  installed,  and  I  sup- 
pose it  could  have  been  said  to  have  ended  when  they 
decided  what  they  were  to  install,  but  as  to  what  time 
I  am  not  exactly  certain;  some  time  in  1915,  the  early 
part  of  the  summer  of  1915,  probably  about  a  year  I 
would  say. 

X-0.  248.  Xnd  when  were  these  machines  of  the 
i)resent  type  installed;  when  did  they  begin  installing 
them  ? 

A.  They  commenced  installing  them  in  July,  1915. 
,    X-Q.  249.     Right  at  the  end  of  this  competitive  run? 

A.  Toward  the  end  of  the  competitive  run,  T  should 
Sciy. 

X-Q.  250.  Were  these  other  machines  taken  out 
upon  the  termination,  and  the  Cole? 

A.     Yes. 

X-Q.  251.  They  were  not  in  the  mili  where  they? 
They  were  in  a  separate  building. 

A.  They  Avcre  in  an  adjacent  building.  You  might 
say  they  wxre  under  the  same  roof.  They  were  not 
ooerated  possiblv  the  List  two  or  three  months.     I  was 
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in  the  plant.  In  1915,  during  July  and  August;  they 
discontinued  operating  all  of  these  plants,  including 
the  Callow  and  the  test  mill. 

X-Q.  252.  You  haven't  any  data  then  on  the  regu- 
lar operation  of  the  mill  after  this  plant  was  decided 
upon  and  installed? 

A.  1  have  a  few  sheets  here  showing  the  daily  op- 
eration as  long  as  I  was  in  connection  with  the  concen- 
tration department.  They  had  four  sections  of  the 
mill  and  they  were  breaking  them  in  one  section  at  a 
time.  We  have  first  one  and  two,  and  then  we  have 
the  four  section. 

X-Q.  253.  And  how  long  a  time  do  these  regular 
operation  re]3orts  cover? 

A.  They  probably  cover  thirty  days  or  more.  I 
havm't  looked  them  over  lo  see. 

X-Q.  254.    What  oil  was  used  during  those  30  days? 
A.    Thev  w  ere  usins:  coal  tar  oil — T  mean  crude  coal 
'  tar  and  creosote. 

X-Q.  255.     Tn  a  mixture? 

A.  Yes,  in  a  mixture  of  a  small  per  cent,  around 
10%  I  should  say  of  creosote,  and  the  balance  was 
crude  coal  tar. 

X-Q.  256.  Will  you  give  me  for  the  first  of  the 
days  in  that  period  of  regular  operations  the  assay  of 
the  headings  as  Vv-ell  as  the  tons  concentrate  and  the 
recovery,  figured  on  sulphides? 

A.  The  recoveries  are  not  given.  I  would  have  to 
check  them  to  give  you  the  recoveries.  Just  the  as- 
says. 
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X-Q.  257.     Give  me  the  assays,  then. 

A.  Just  the  Callow  and  Separations,  sz^sl  operated 
on  that  day,  which  was  January  1st.  Feed  to  flotation, 
total  copper  1.86;  oxidized  copper,  .28;  general  con- 
centrates, 22.66;  Minerals  Separation  flotation  concen- 
trate, 25.08;  rougher  concentrate  to  subaeration,  that  is 
the  Hebbard  mill,  16.8,  table — sand  table,  3%;  tails 
from  recleaning  plant  flotation  12.0-4 — that  would  be 
tails  from  the  cleaner,  flotation  tails  were,  first  shift, 
.25;  second  shift,  .34;  third  shift,  .25;  oxidized  cop- 
per, .26;  general  tails,  plant,  .29.  That  is  the  general 
sample  covering  the  entire  24  hours,  including  oxidized 
copper.  In  the  Callow  plant  the  assays  were:  Feed, 
1.37;  flotation  concentrates,  31.08;  rougher  concen- 
trate, 17.26;  tails  from  cleaner,  6.60;  table  conc^n 
trate,  24.6;  flotation  tails,  first  shift,  .078;  second 
shift,  .070;  third  shift,  .085;  oxidized  copper,  .18;  oil 
per  ton  treated,  .70  pounds.     That  was  an  off  day. 

X-Q.  258.  Do  you  find  a  day  when  theyv/ere  both 
treating  the  same? 

A.  Most  any  other  day  would  have  been  the  sam.e, 
yes.  There  seems  to  be  a  period  when  the  Callow  ma- 
chine had  something  the  matter  with  it.  Here  we  have 
one  day,  January  11,  1915. 

X-Q.  259.  The  same  material?  Be  sure  before  you 
start  reading  all  of,  them. 

A.  No,  that  wasn't  the  same  material.  This  ap- 
pears to  have  been  a  long  series  of  tests  for  the  differ- 
ent plants — where  the  different .  plants  took  the  feed 
from  separate  mills.     They  are  practically  parallel,  but 
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it  wasn't  a  case  where  the  feed  was  divided  between 
the  mills. 

X-Q.  260.  Are  there  any  instances  where  the  same 
feed  was  divided  between  the  Callow  and  the  Minerals 
Separation  ? 

A.  There  must  be  long  periods  covered  by  that  con- 
dition. Here  again  is  a  case  of  divided  feed,  taking  the 
feed  from  separate  mills. 

X-Q.  261.  Well,  suppose  you  read  us  that  moa'h; 
tell  us  what  the  feed  was,  and  the  date. 

A.  The  date  was  February  22nd,  1915.  Assays  of 
head  total  copper,  1.37;  oxide,  .30%;  general  concen- 
trates, 24.34%.  That  is  the  combined  concentrates 
from  all  flotation  machines  and  tables.  Flotation  con- 
centrates finished,  22.2;  rougher  ^concentrates, 
.18.44%;  cleaner  tails,  9.58%;  flotation  tails,  Mineral 
Separation,  first  shift,  .42;  second  shift,  .47;  thiri 
shift,  .35.  To  the  Callow  plant  the  feed  was  the  same 
feed.  Callow  flotation  concentrates,  23.86% ;  rougher 
concentrates.  Callow,  16.8% ;  cleaner  tails.  Callow, 
4.40% ;  general  tails  or  flotation  tails.  Callow,  first 
shift,  .^7;  second  shift,  .48;  third  shift,  .48.  These 
were  the  general  tails. 

X-Q.  262.     Now  that  is  over  the  tables? 

A.     Yes,  that  is  over  the  tables. 

X-Q.  263.  Can  you  give  the  details  of  the  day's 
operations  ? 

A.  The  sheet  states  that  Minerals  Separation  ft^ 
Callow  plant  started  up  at  nine  ^M.S.^  took  feed  from 
upper  mill,  tube  mill  and  No.  10  Hardinge  mill,  using 
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about  27.5  tons  per  hour;  Callow  plant  took  feed  from 
No.  11  Hardinge  mill  about  10.5  tons  per  hour;  Min- 
,  .erals  Separation  were  treated  on  flotation  slimes  table, 
'd\\  the  concentrates  from  flotation  retreated  on  50-ton 
plant;  Callow  plant  tails  were  retreated  on  sand  tables, 
west  side;  oil  added  to  dry  feed,  before  it  was  divided 
between  the  upper  mill  and  the  Symonds  disc. 

X-Q.  264.  To  your  knowledge  was  the  Callow  ma- 
chine ever  overloaded;  that  is,  run  with  too  much  ton- 
nage during  these  tests? 

A.    Why,  not  that  I  recall  at  the  present  time. 

X-Q.  265.  Can't  you  refresh  your  memory  from 
these  reports? 

A.  It  may  have  happened  before  at  times.  Tkei'c 
'r'i*#4i€,A  is  noted  by  these  reports,  there  were  continu- 
ous changes  on  the  feed  from  various  mills  to  the  vari- 
ous points.  Of  course  I  have  no  recollection  of  it  at 
the  present  time.  I  would  have  to  read  these  notes  to 
find  what  actually  occurred  at  the  time  ? 

X-Q.  266.  What  becomes  of  the  tails  of  the  rougher 
treating  slimes  from  the  Esperanza  Classifiers  in  the 
Callow  section? 

A.     Tails  from  the — 

X-Q.  267.  Roughers  which  are  treating  m.  the  slime 
from  the  Esperanza  classifiers. 

A.     They  pass  to  waste. 

X-Q.  268.    They  go  to  waste? 

A.     Yes. 

X-Q.  269  What  becomes  of  the  cleai.er  cell  product 
Jn  the  Cc^iiov,-  svstem? 
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A.    iMrst  to  filter  and  dewatered. 

X-Q.  270.     And  how  about  the  tails? 

A.     Tailings  are  returned  to  the  rougher. 

X-0.  271.    What  rougher? 

A.     The  Callow  rougher. 

X-Q.  272.     The  very  first  machine? 

A.     Yes. 

X-Q.  273.    Doesn't  go  to  any  tank  or  anything  first? 

A.  Goes  direct  from  the  launder  right  into  the  ma- 
chine. 

X-Q.  274.  Do  you  know  what  the  reason  is  that  the 
Hebbard  machine  was  not  used  in  all  the  sections? 

A.  I  can  only  give  a  conclusion,  and  that  is  because 
it  was  installed  too  late  in  the  test  plant.  The  results 
were  in  and  I  suppose  they  had  arrived  at  a  conclu- 
sion by  the  time  the  Hebbard  plant  vv^as  installed. 

X-Q.  275  Has  oil  ever  been  added  to  the  pulp  after 
it  comes  from  the  ball  mill? 

A.  There  have  been  times  when  a  small  portion  of 
the  oil  was  added  to  the  pulp  after  it  comes  from  the 
ball  mill. 

X-Q.  276.     What  was  the  result? 

A.  It  had  no  particular  effect  on  the  result  as  far 
as  I  know  because  there  was  always  the  majority  of 
the  oil  added  before  the  ball  mill,  that  is  before  grind- 
ing. This  was  simply  a  secondary  operation  amount- 
ing to  a  very  small  portion  of  the  oil. 

X-Q.  277.  Is  the  agitation  in  the  ball  mill  as  vio- 
lent as  in  the  Hebbard  machine? 

A.     I  couldn't  make  a  comparison  as  to  that. 
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X-Q.  278.  How  many  times  per  minute  does  the 
ball  machine   rotate? 

A.    It  rotates  about  15  times  per  minute. 

X-Q.  279.  And  what  is  the  speed  of  the  impeller  in 
the  Hebbard  machine,  revolutions  per  minute? 

A.  I  ran  at  various  speeds ;  I  ran  the  Hebbard  up 
to  an  average  there,  about  300  revolutions  per  minute. 

X-Q.  280.  Did  you  get  any  practical  recovery  with 
it  in  froth,  in  the  way  of  pulp,  as  it  came  from  the  ball 
mill? 

A.     In  what  manner? 

X-Q.  281.  Running  it  out  of  the  ball  mill  into  the 
spitzkasten  ? 

A.     Never  tried  it. 

X-Q.  282.  You  didn't  think  it  was  vv'orth  trying, 
did  you? 

A.     I  shouldn't  consider  it  so. 

X-Q.  283.  Could  you  make  a  little  sketch  illus- 
trating the  flow  as  you  described  it  on  direct,  through 
the  Callow  machine,  the  Hebbard  machine,  and  the 
Minerals  Separation  machine  and  the  Inspirator"  ma- 
chine, in  the  Inspiration  mill? 

A.     I  can  have  such  a  sketch  made  for  you. 

X-Q.  284.  You  can  do  that  could  you,  just  with  <-: 
pencil,  v/hen  you  are  off,  and  bring  it  back? 

A.    I  will  have  it  made  under  my  direction. 

X-Q.  285.  You  described  it,  but  it  would  be  much 
clearer  if  you  made  a  sketch,  I  think. 

A.    Yes. 

X-Q.  286.     At  the  time  that  you  added  pine  oil  as 


Butte  &  Superior  Mining  Company.  4083 

Ira  L.  Greininger. 

you  stated,  and  got  a  violent,  poor  froth,  did  you  niak':' 
any  change  in  the  amount  of  aeration  or  dilution  of 
the  pulp? 

A.     I  didn't  make  any  change  whatever. 

X-Q.  287.  Simply  changed  the  amount  of  oil  with- 
out changing  these  other  factors? 

A.     That  is  all. 

X-O.  288.  Have  you  any  information  as  to  the  ef- 
fect of  changes  in  dilution  and  aeration  on  the  amount 
of  oil  necessary?    , 

A.  in  my  practice  I  have  always  attempted  to  hold 
to  a  given  standard  of  dilution  and  the  work  being  in 
the  nature  of  experiment  and  test  work,  T  have  been 
able  to  hold  very  closely  to  that  particular  point  when 
it  was  once  set  so  that  I  have  not  had  what  might  be 
called  experience  in  a  wide  variation  of  pulp  dilution. 

X-Q.  289.  And  how  much  of  a  range  in  the  matter 
of  aeration  has  your  experience  covered? 

A.  ft  is  very  hard  to  measure  the  aeration  brought 
about  by  the  beating  in  of  air  mechanically. 

X-Q.  290.  Well,  the  speed  of  the  impellers;  what 
range  of  speed  of  the  impellers  does  your  experience 
include? 

A.  In  the  standard  machine  we  have  operated  it  at 
about  12  to  14  hundred  peripheral  feet  per  minute — 
not  a  very  v.ide  range. 

X-Q.  201.     And  kept  v/ithin  that  range? 

A.     Yes. 

X-Q.  292.  That  is  about  as  close  a  range  as  it  is 
practicable  to  keep  within? 
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A.     I  think  so. 

X-Q.  293.  And  how  about  yolir  experience  in  the 
degree  of  aeration  in  the  machine  where  air  is  intro- 
duced through  a  porous  medium,  such  as  in  the  Cal- 
low machines,  the  Inspiration  and  the  Hebbard? 

A.  The  Hebbard  requires  a  very  low  pressure  of  air 
1)ecause  the  impellers  have  a  tendency  to  draw  the 
Mr  in,  so  it  matters  very  little  as  long  as  the  supply 
of  air  is  available  for  the  impellers,  whether  there 
is  much  pressure  or  not.  With  the  Callow  and  other 
machines  I  have  simply  observed  them  as  others  have 
operated  them,  and  T  have  had  no  experience  with 
them. 

X-Q.  294.  Did  you  describe  the  flow  of  the  pulp 
at  the  Britannia  plant? 

A.     I  don't  believe  I  did. 

X-Q.  295.  Is  it  simple  enough  to  illustrate — Do 
you  think  you  could  make  a  sketch  of  it? 

A.  I  would  have  a  very  hard  time  making  a  sketch 
of  it.  I  have  had  men  pass  through  that  plant  and 
swear  the}/  couldn't  make  a  sketch  of  it  to  save  their 
life. 

X-Q.  296.     So  complicated? 

A.     It  was  at  that  time,  yes. 

X-Q.  297.     What  made  it  so  complicated? 

A.  The  various  classes  of  machines  used,  the  great 
number  of  various   types. 

X-Q.  298.     I   don't  understand. 

A.     A  great  number  of  various  types  of  machines 
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that  were  used  in  the  plant  there,  being  coarse  jigs, 
fine  jigs,   tables   and   vanners — 

X-0.  299.  (interrupting.)  1  meant  the  flotation 
part  of  it. 

A,  The  flotation  is  simply  the  regrinding  fines 
from  the  jigs  and  the  whole  |  goes  through  agitating 
compartments  and  spitzkastens  right  straight  through 
the  whole  machine. 

X-Q.  300.  Run  right  straight  through  a  series 
of  machines  and  tinnt  may  be  one  or  two  spitzkastens 
coming  back   as   middlings? 

A.     That   was   the   practice,   yes. 

X-Q.  301.  How  did  you  determine  the  pounds 
of  pulp  for  the  net  flotation   results? 

A.      By    experiment. 

X-0.  302.  Yes,  but  I  understood  you  to  say  that 
you  had  kept  within  a  very  narrow  range  of  dilu- 
tion. 

A.  iMy  practice  has  been  that  that  particular  range, 
say  from  25%  of  solids  up  to  a  maximum  of  32 
or  33%,  gives   the  best  results  on  all  ore. 

X-0.  303.  Did  you  ever  work  at  all,  outside  of 
that   narrow   range  ? 

A.  1  have  at  the  Britannia  works  at  times,  when 
1  had  no^  control  over  the  dilution,  when  I  was  get- 
ting feed  from  the  mill  and  in  a  w^ay  I  couldn't  con- 
trol it  when  the  dilution  was  no  doubt  less  than  20%) 
solids. 

X-Q.  304.  But  you  never  worked  outside  of  these 
limits  when  you  could  help  it? 
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A.     No,   sir. 

X-0.  305.     Ever  use  Jones  oil  at  the  Inspiration? 

A.     No. 

X-0.  306.     Ever  use  California  crude  oils? 

A.     I  have  attempted  to  use  them. 

X-Q.  307.     California  topped  oil? 

A.  That  is  virtually  the  same  oil ;  I  never  have 
used  an  oil   by  that  name. 

X-Q.  308.  How  fine  was  the  material  crushed 
in  the  ball  machine  at  the  Inspiration  ?  Approximately ; 
what  screen  analysis? 

A.  They  use  a  very  coarse  screen  as  their  standard 
which  does  not  ofive  so  much  information  as  one 
would  like.  They  state  that  there  are  so  many  per 
cent,  on  48  Tyler  Standard  screen,  and  don't  give 
us  much  information — I  have  no  doubt  some  screen 
analysis  covering  the  time  that  I  was  there,  but  I 
can't  remember  now  just  what  the  finer  sizes  were, 
or  what  the  percentage  of  the   finer  sizes   were. 

X-Q.  309.  Is  the  water  in  the  tailings  returned 
for  use  in  the  mill  at  Inspiration? 

A.  It  is  carried  to  a  slime  settling  pond  a  mile 
or  more  from  the  plant  and  after  a  period  of  settling 
is  pumped  back  to  the  plant. 

X-Q.  310.  Any  determination  ever  made  as  to 
how  much  oil  was  in  that  water  that  is  pumped  back^ 

A.     Not  to  my  knowledge.  ^  Om^^ 

X-Q.  311.  While  you  were  attempting^  the  pro- 
cess   for   the   Inspiration   Company,   did   you   get  any 
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information  regarding  operations  in  other  companies, 
other  mills,   to  help  you? 

A.  Why,  what  was  sent  to  me  at  times  from 
the  office  at  San  Francisco  in  regard  to  what  others 
were  doing;  that  is,  other  members  of  the  Minerals 
Separation  staff;  other  than  that  I  did  not. 

X-Q.  312.  I  meant  regarding  the  practice  developed 
at  other  mills? 

A.     No. 

X-Q.  313.  Did  you  obtain  such  information  in 
any  way. 

A.  Only  by  the  installation  of  these  machines. 
Other  than  the  Minerals  Separation  machine  at  the 
Inspiration  plant. 

X-Q.  314.  Any  iron  sulphide  in  the  Inspiration 
ores? 

A.     Very  little. 

X-Q.  315.  Did  the  Inspiration  Company  have  others 
besides  you  working  on  the  application  of  flotation  in 
their   ore? 

A.  Not  at  the  time  of  my  first  work  at  the  In- 
spiration. The  first  six  months  period  the  Inspira- 
tion was  simply  represented  by  a  gentleman  who 
checked  our  results.  Starting  the  large  plant,  the 
company  had  their  present  metallurgist,  Dr.  Rudolph 
Gahl  at  the  plant,  and  he  has  been  there  continu- 
ously since. 

MR.   SCOTT:     That  will   be  all. 
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RE-DIRECT  EXAMINATION, 
BY  MR.   WILLIAMS: 

R-Q.  316.  Now,  in  the  standard  machine  of  Min- 
erals Separation  such  as  you  have  described,  where 
does  the  air  come  from  that  gets  into  the  pulp? 

A.  It  comes  from  the  surface  and  goes  down  in 
a  vortex  which  forms  around  the  impeller  shaft,  when 
the  iiatafcinrL  has  reached  a  certain  speed. 

'7 

R-Q.  310.  And  I  have  a  suggestion  for  that  kind 
of  aeration  as  to  the  name,  supra-aeration.  Will 
you  adopt  that  name? 

A.     I  think  it  describes  it. 

R-Q.  318.  In  the  Hebbard  type  of  machine  where 
does   the  air   come   from? 

A.  It  is  brought  in  from  below,  the  opening  being 
under  the  center  of  each  impeller. 

R-Q.  319.  ^I'd  il'^TT — And  that  has  a  name  has 
it  not? 

A.     That  has. 

R-Q.  320.     What  is  it? 

A.     We  term  it  sub-aeration. 

R-Q.  321.  Now  the  Callow  cell,  is  thii,  stetn  that 
not  sub-aerated? 

A.     I  would  consider  it  so. 

R-Q.  322.  And  in  the  Inspiration  machine  is  that 
or  is  it  not  sub-aerated? 

A.     It  is  sub-aerated. 

R-Q.   323.      Who  was   president  of  the   Inspiration 
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Consolidated    Copper    Compan}^    at    the    time    of    this 
competition  that  you  have  just  testified  about? 

A.  I  think  Mr.  Thompson  was  president  at  that 
time. 

R-Q.    324.      And   he   is   the   man,    Mr.    VViUiam   B 
'rhomj)son,    he    is    the    president   of   the    Callow    Com- 
pany ? 

A.     1  think  he  is. 

R-Q.  325.  Now,  what  becomes  of  the  slimes  from 
the  Minerals  Separation  machine  in  the  Inspiration 
plant  ? 

A.  After  classifying,  the  slimes  are  passed  to  waste; 
the  sands  being  passed  over  tables. 

R-Q.  326.  And  what  is  the  result  of  that  as  to 
the  coarser  particles?  The  coarsest  particles  go  first 
through   what? 

A.  The  coarser  particles  are  dragged  by  this  drag 
classifier  and  are  then  carried  to  a  hydraulic  classifier 
where  they  are  again  classified  and  distributed. 

R-Q.  327.  And  about  what  proportion  of  the  re- 
covery is  made  on  those  tables? 

A.  During  my  time  at  the  plant  ,the  proportion  of 
recovery  only  amounted  to  two  or  three  per  cent  of 
the  total  recovery. 

R-Q.  328.  And  everything  else  is  made  on  flota- 
tion? 

A.     On  flotation. 

R-Q.  329.  I  did  not  ask  you  on  direct  about  an 
installation  at  the  Old  Dominion  Copper  Company. 
Did  you  make  an  installation  there  of  flotation? 
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A.     I   did. 

R-Q.   330.     What  was   the  installation? 

A.  That  was  our  usual  experimental  apparatus,  the 
50  ton  standard  unit. 

R-Q.  331.  How  long  were  you  with  that  plant, 
and  what  results  did  you  obtain? 

A.  I  was  with  the  plant  about  two  months  in  the 
latter  part  of    1913. 

R-Q.  332.  What  did  you  decide  upon  as  the  froth- 
ing agent  to  be  used? 

A.  We  used  a  number  of  oils  experimentally,  as 
we  usually  did,  but  cresol  and  the  like  products  gave 
the  best  results,  such  as  creosote  or  cresol. 

R-Q.  333.  Was  that  or  was  it  not  a  difficult  ore 
to  treat  by  flotation? 

A.  It  was  a  very  difficult  ore,  from  the  fact  that 
it  contained  a  large  amount  of  clay,  and  also  a  very 
large  am.ount  of  oxidized  copper  in  proportion  to  the 
amount  of  copper  in  the  ore. 

R-Q.  334.  How  would  you  describe  that  ore  of 
the   Old   Dominion   mine? 

A.  Treatment  by  flotation  was  a  very  difficult  mat- 
ter, and  I  warned  the  company  when  I  installed  the 
plant  that  they  probably  would  not  get  very  good  re- 
sults but  as  the  material  we  were  treatinp-  was  abso- 
lute  waste  to  them  at  that  time,  and  we  were  able 
to  get  fair  extraction,  around  fifty  per  cent  of  the 
total  copper,  they  were  very  much  taken  with  it,  and 
decided  to  install  a  plant,  which  has  since  greatly  in- 
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creased  their  extraction,  although  on  different  ore. 

R-0.  335.     Isn't  that  ore  there  mostly  smeking  ore? 

A.  Yes;  their  concentrating  is  secondary  to  the 
smelting  ore.  When  it  gets  below  a  certain  grade 
it  goes  to  the  concentrator,  but  above  that  grade  it 
goes  direct  to  the  smelter. 

RE-CROSS    EXAMINATION, 
BY  I\IR.  SCOTT: 

/tX-Q.  336.     Do  you  know  William  B.  Thompson? 

A.     I  do. 
/  X-O.    337.      Was    he    president    of    the    Inspiration 
Company  when  the  big  mill  was  built? 

A.     As  far  as  I  know  he  was. 
lX-O.   338.     Do  you   know   that? 

A.     I  don't  know  for  a  certainty. 
/CX-Q.  339.     You  don't  know  when  his  term  of  of- 
fice started,  do  you? 

A.     I  think  he  has  been  president  of  the  company 
continuously  since. 
>fX-0.  340.     But  you  don't  know  that? 

A.     Only  by  the  reports. 
lO^-Q.  341.     You  don't  know  anything  about  his  be- 
ing president  of  your  own  knowledge? 

A.     Well,    1   suppose   that   would   be   the   best   evi- 
dence  anybody  would  have,   not  having  been  present 
at  the  directors  meeting,  was  to  see  his  name  on  the 
annual  report. 
/CX-O.  342.     Do  you  know  who  is  president  now? 

A.     Mr.   Thompson  is. 
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/(.  X-Q.  343.     You  have  been  told  so  1  suppose. 

A.  Well,  I  was  talking  to  Mr.  Thompson  about  three 
weeks  ag'o.  and  that  came  up  in  the  conversation. 

WITNESS  EXCUSED. 

GEORGE  A.  CHAPMAN, -called  as  a  witness  in  be- 
half of  the  plaintiff  in  rebuttal,  being  first  duly 
sworn,  testified  as  follows : 

DIRECT    EXAMINATION, 
liY  MR.  WILLIAMS: 

Q.  1.  You  are  the  same  George  Albert  Chapma:i 
who  testified  in  the  suit  of  Minerals  Separation 
against  Hyde,  are  you  not? 

A.     I    am. 

O.  2.  In  your  testimony  in  that  suit  you  carried 
vour  connection  with  flotation  installation  up  to  about 
the  summer  of  1912,  when  the  testimony  in  Lon- 
don was  closed? 

A.     Yes. 

Q.  3.  Now,  will  you  take  up  that  record  and  con- 
tinue with  it;  what  did  you  do  after  that  time  in  in- 
stalling flotation  concentration  of  ores;  what  was  the 
next  thing  you  did? 

A.  Well,  in  December,  1912,  1  came  to  the  United 
States  of  America  and  proceeded  to  Miami,  Arizona, 
and  there  assisted  Mr.  Greninger  in  his  first  tests  at 
the  property  of  the  Inspiration  Company.  I  stayed 
there   for   a   ncriod   of   about   three   months    and    then 


Butte  &  Superior  Mining  Company.  4093 

George  A.  Chapman. 

1  came  to  Butte  to  assist  in  the  demonstration  before 
this  court  at  the  argument  of  the  Hyde  case.  After 
that  1  returned  to  Miami  for  a  period  of  another  eight 
or  ten  weeks,  till  the  tests  of  the  50  ton  plant  were 
completed.  ^Iliey  were  completed  in  either  the  month 
of  June  or  July,  and  from  there  1  went  to  San  Fran- 
cisco and  worked  in  the  laboratory  of  Mr.  Nutter, 
testing  ores  for  clients  of  the  company. 

Q.  4.  lliat  was  the  laboratory  of  Minerals  Se]:)- 
aratiom  American  Syndicate? 

A.  Yes.  Then  about  September  1  left  for  Chili, 
South  America,  via  New  York,  to  assist  Mr.  Walter 
Broadridge. 

Q.   5.     And  who   was   Mr.   Broadridge? 

A.  The  chief  engineer  of  Minerals  Separation  at 
London — in  the  reorganization  of  the  concentrator  at 
the  Braden  Copper  Company.  When  I  reached  there, 
there  were  seven  600  ton  standard  Minerals  Separation 
machines  in  operation,  and  the  results  had  not  come 
up  to  expectations ;  but  these  ])oor  results  were  soon 
traced  to  the  bad  milling  conditions  in  the  upper  pari 
of  the  mill,  and  were  not  at  all  due  to  any  of  the  work 
in  the  dotation  section.  Before  remodeling  that  mill, 
we  had  handed  over  to  us  for  testing  purposes  a  500 
ton  mill  in  which  we  were  allowed  to  carry  out  our 
tests  in  order  to  satisfy  the  officials  of  the  Braden 
Copper  Company  that  we  could  improve  their  general 
milling  practice.  The  recovery  in  this  old  mill  at  the 
time  of  our  arrival  was  in  the  neighborhood  of  sixty- 
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five  per  cent  or  a  little  above  that.  In  our  first 
month's  work  we  raised  that  recovery  to  either  79.8 
or  79.9  per  cent  of  the  total  copper  contained  in  the 
crude  ore.  The  following-  month  the  recovery  was 
slightly  in  excess  of  eighty  per  cent.  It  was  after 
the  successful  demonstrations  in  this  mill  that  Mr. 
Pope  Yeatman,  who  was  present  on  the  property  con- 
sented to  the  reorganization  of  the  larger  mill.  This 
reorganization  was  well  in  hand  at  the  end  of  De- 
cember, and  the  only  trouble  then  that  they  had  ap- 
parently was  the  collection  of  the  flotation  concen- 
trates. Having  in  mind  the  hearing  of  the  argument 
in  the  appeal  court  at  San  Francisco,  I  completed  my 
stay  at  Braden,  and  on  my  return,  at  Lima  I  received 
a  cablegram  from  the  New  York  office,  asking  me 
to  visit  the  El  Cobre  mines  in  San  Hi^^, — near  San'fe^'^ 
f^kigo,   Cuba. 

Q.  6.  You  said  that  the  recovery  was  as  to  total 
copper;  what  did  the  ore  contain  in  copper;  anything 
besides  sulphide? 

A.  Oh,  yes,  it  contained  some  carbonate  and 
oxide. 

O.  7.  And  what  was  the  recovery  in  sulphide 
copper  ? 

A.  Well,  I  should  say  between  ninety  and  ninety- 
five  per  cent. 

O.  8.     Now,  as  to  the  El  Cobre  mines  in  Cuba? 

A.  I  found  there  a  mill  that  was  operating  on  about 
.'^00  tons   of  copper  ore,  assaying  four  per  cent  co])- 
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per,  and  installed  in  that  concentrator  was  one  stand- 
ard 600  ton  M.  S.  machine,  the  recoveries  being  ob- 
tained at  that  time  were  improved  to  the  neighborhood 
of  about  eighty  per  cent  total  copper,  and  I  made 
certain  recommenadtions  and  promised  the  management 
that  they  would  get  a  recovery  of  about  eighty-five 
per  cent,  which  I  thinic  they  have  succeeded  in  do- 
ing since. 

Q.  9.  Was  there  or  was  there  not  an  oxidized 
copper  constituent  in  that  ore? 

A.  Well,  the  trouble  with  that  ore  was  that  a  lot 
of  material  that  was  hauled  from  under  ground  con- 
tained large  quantities  of  filling  of  old  tailings  that 
had  been  used  in  old  stoping  operations. 

Q.  10.    That  was  a  very  old  mine,  was  it  not? 

A.     Very    old. 

0.  11.  Do  you  know  how  far  it  goes  back  historic- 
ally ? 

A.  I  could  not  say,  but  it  was  very  old,  and  it  was 
the  presence  of  these  old  tailings  that  was  causing 
considerable  difficulty  in  the  mill.  I  left  Cuba  for 
New  York,  and  then  returned  to  Miami,  Arizona, 
where  Mr.  Greninger  had  already  got  the  600  ton 
testing  plant  in  operation.  I  stayed  there  a  few  weeks, 
and  then  visited  the  property  of  the  Consolidated 
Arizona  Copper  Company  at  Humboldt. 

O.  12.  You  have  heard  Mr.  Greninger's  testimony 
in  regard  to  the  operations  at  the  Inspiration.  Are 
you  in  agreement  with  what  he  said? 
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MR.  KREMER:  We  object  to  that  form  of  ques- 
tion, askmg  one  witness  if  he  agrees  with  another. 

MR.    WILLIAMS:      It   is    just    to   save   time. 

MR.  KREMER:  He  has  not  seen  the  operations, 
he  has  only  been  there  part  of  the  time. 

Q.  13.  On  your  first  visit  to  Inspiration,  how  long 
did  you   stay   there? 

A.      About   three  months. 

Q.  14.  And  during  that  three  months  were  the 
operations  of  the  flotation  plant  successful  ? 

A.     Entirely  successful. 

Q.   15.     And  about  what  recoveries  were  made? 

A.  Why,  they  varied  considerably,  according  to 
the  part  of  the  mine  the  ore  came  from,  but  I  should 
say  from  memory  that  they  varied  from  85  to  95 
per  cent  recovery  of  the  sulphide  mineral  present. 
There  was  one  occasion  when  we  got  as  high  as  97 
per  cent  copper.  This  recovery  of  course  varied 
as  wc  were  treating  daily  10  ton  lots  of  ore  which 
were  being  taken  from  all  parts  of  the  mine,  to  allow 
the  management  to  fully  appreciate  the  value  of  flota- 
tion to  them  as  to  the  whole  of  their  ores. 

Q.  16.  Did  you  introduce  at  Inspiration  any  method 
of   treatment   in   connection   with   flotation? 

A.     I  did. 

O.   17.     And  what  was  it  that  you  introduced? 

A.  i  introduced  a  method  w^hich  was  known  as 
modifying  during  grinding,  which  was  an  itnprove- 
ment  on  a  previous  preagitation  method. 
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(J.   18.     And  that  was  patented  to  you,  was  it  not? 

A.     It  was. 

Q.    19.      And   the   patent  belongs   to   Minerals   Sep- 
aration,   Limited? 

A.     Yes. 

O.   20.      Now   on   your   second   visit   to    Inspiration 
how  long  did  you  stay  there? 

A.     A  few  weeks  only. 

Q.  21.     And  operations  were  being  carried  on  while 
you   were   there  ? 

A.  The  operations  at  that  time  were  partly  a  com 
binatioti  treatment  of  water  concentration  and  flota- 
tion, and  partly  total  flotation  treatment.  Mr.  Gren- 
inger  and  myself  took  separate  shifts,  and  for  a  few 
weeks  we  had  a  friendly  contest  as  to  which  was 
the  best  method,  and  I  think  it  was  finally  agreed 
that  the  total  flotation  gave  practically  the  same  re- 
sults as  water  concentration  plus  flotation.  If  there 
was  any  little  balance,  it  was  in  favor  of  water  con- 
centration plus  flotation,  for  the  reason  that  on  days 
when  the  crushing  was  too  coarse,  the  wet  concen- 
trating tables  recovered  a  few  extra  per  cent  of  copper 
by   saving  the   over   size   mineral. 

0.    22.      And    in    those    operations    where    was    the 
water  concentration  in  relation  to  flotation? 

A.      Both  before  and   after,   according  to  the   flow 
sheet   being  employed. 

Q.   23.      And   what   frothing  agent   was   used   then 
and  in  what  proportion? 

A.      Cresylic   acid   w^as    the   chief   agent   used,   and 
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occasionally  we  had  in  combination  with  that,  pine 
oil  and  turpentine,  and  it  was  used,  if  I  remember 
correctly  at  the  rate  of  about  one  and  a  half  pounds 
per  ton  of  crude  ore  treated. 

Q.  24.  Now,  we  will  take  up  the  Consolidated 
Arizona    Copper   Company,   where   is   that? 

A.     At  Humboldt,  Arizona. 

Q.  25.  And  what  did  you  find  there,  and  what  did 
you  do  there? 

A.  I  found  a  100  to  150  tons  standard  Minerals 
Separation  machine  operating  on  a  copper  ore.  My 
visit  was  purely  one  of  inspection  to  see  if  I  could 
assist  them  in  any  way. 

Q.  26.     Did  you  study  the  operations? 

A.     Yes. 

Q.  27.  What  frothing  agents  were  used  while  you 
were  there  and  in  what  proportion? 

A.  Well,  if  I  remember  correctly,  there  was  quite 
a  number  there — I  would  have  to  refer  to  notes. 

Q.   28.     What   proportion? 

A.  1  can't  recollect  the  exact  proportion;  it  was 
very  low;  it  was  in  the  usual  amount  that  we  used 
at  that   time. 

Q.   29.     Well  about  how  much? 

A.      Between  two   and   four  pounds   per   ton. 

Q.  30.  Do  you  remember  what  recoveries  were 
obtained   while   you   were   there? 

A.  I  do  not  recollect  them,  but  I  can  give  them 
to  you  by  referring  to  my  notes. 

(Recess.) 
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Q.  31.  I  think  1  misled  you  as  to  the  title  of  the 
Consolidated  Arizona.  I  will  ask  you  now  if  the 
proper  title  is  not  the  Consolidated  Arizona  Smelting 
Company  ? 

A.     That  is  correct. 

Q.  32.  Now,  will  you  give  me  the  information 
that  you  were  not  able  to  recollect  in  the  last  few 
questions. 

MR.  KREMER:  Pardon  me,  Mr.  Williams,  but  I 
would  like  to  make  an  inquiry;  these  figures  that 
Air.  Chapman  is  giving  represent  milling  operations, 
do   they,    under   our   stipulation? 

MR.  WILLIAMS:     Oh,  yes. 

MR.  KREMER:  I  want  to  inquire  to  avoid  the 
necessity  of  objecting;  they  are  not  tests;  they  are 
milling   operations  ? 

MR.   WILLIAMS:      Oh,   yes. 

O.  c>2).  What  were  these  operations  at  the  Con- 
solidated Arizona  while  you  were  there? 

A.     They  were  the  usual  daily  milling  operations. 

Q.  34.  And  you  gave  them  stud}^  for  the  purpose  of 
what  ? 

A.     Increasing  their   recovery. 

MR.  KREMER:  I  think  that  is  covered  by  our 
•stipulation. 

Q.  35.  I  think  1  asked  you  about  the  frothing 
agents   used  ? 

A.  The  frothing  agent  used  at  that  plant  was  a 
mixture  of  fuel  oil  and  stove  oil  and  Carolina  tur- 
pentine. 
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Q.   36.     In  what  proportion? 

A.  It  varied  between  two  and  three  pounds  per 
ton. 

Q.  37.     liow  about  the  recoveries? 

A.  The  recovery  we  obtained  at  that  time  was  in 
the  neighborhood  of  eighty  per  cent,  and  has  increased 
considerably.  On  my  last  visit  to  Consolidated  Ari- 
zona in  1916  the  recoveries  were  93  or  94  per  cent. 

Q.  38.     Was  there  oxidized  copper? 

A.     Very  little. 

O.  39.     So  it  did  not  figure  to  speak  of? 

A.  The  sulphide  copper  was  practically  the  re- 
covery that  we  got.  The  mineral  was  a  little  tarnished, 
of  course. 

Q.  40.  Could  you  give  me  the  percentage  of  the 
three  oils  which  were  used  in  the  proportion  of  two 
or  three  pounds  per  ton  of  ore,  fuel  oil,  stove  oil  and 
Carolina  turpentine? 

A.  Well,  I  have  no  definite  notes  on  that,  but 
speaking  from  memory — about  50  per  cent  of  the 
mixture  was  Carolina  turpentine  and  the  other  50 
per  cent  was  divided  between  the  stove  oil  and  the 
fuel  oil,   the  major  portion  of  which  was   fuel  oil. 

Q.  41.  Now,  up  to  this  period  have  you  covered 
the  various   installations   made  by  you? 

A.     Yes. 

Q.  42.     What  was  the  next  work  that  you  did? 

A.  In  June,  1914,  I  again  came  to  this  district  to 
carry  out  large  scale  tests  of  the  products  from  the 
Washoe  concentrator  of  the   Anaconda  Copper  Com- 
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pany.  These  were  started  in  the  month  of  Jum-. 
1914.  About  the  same  time  Senator  Clark's  Timber 
Butte  mill  was  about  to  be  started  up,  and  as  much 
spare  time  as  I  could  devote  to  that  I  spent  at  the 
Timber  Butte  mill. 

O.  43.  Did  you  study  the  operations  of.  the  Timber 
Butte  mill? 

A.     I  did. 

O.  44.  And  what  in  general  vv^as  the  nature  of 
those  operations  as  to  the  frothing  agents  used? 

A.  We  started  up  on  pine  oil,  and  oleic  acid,  in  the 
neighborhood  of  one  pound  per  ton,  and  we  got  ver\ 
good  results  right  from  the  start. 

Q.  45.     About  what  percentage  of  recoveries? 

A.  Well,  I  think  the  first  week's  result*  was  over 
ninety  per  cent  of  recoveries. 

Q.  46.  But  you  gave  the  greater  part  of  your 
tim.e  to  the  Anaconda  work? 

A.  The  Anaconda  work,  because  Mr.  Tom  Owen 
was  at  Timber  Butte  looking  after  our  interests  at 
that  time,  and  T  spent  perhaps  three  half  days  a  weelc 
in  that  mill. 

Q.  47.     What  was  the  nature  of  the  work  at  Ana 
ronda  ? 

A.  I  was  to  carry  out  a  complete  investigation  on 
a  practical  scale  of  the  applicability  of  flotation  to 
their  slimes,  and  also  to  their  sand  tailings.  The 
first  work  we  undertook  was  on  the  Anaconda  slimes, 
and  we  succeeded  in  geting  very  encouraging  result^. 
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which  lead  the  officials  of  the  Anaconda  Company  to 
recommend  the  installation  of  a  large  flotation  plant 
for  the  treatment  of  this  product.  After  successfully 
demonstrating  the  process  on  these  slimes,  it  became 
a  matter  of  investigation  whether  it  would  be  more 
economical  to  treat  the  straight  slimes  or  the  tailings 
from  the  Round  Table  plant,  which  was  then  in  opera- 
tion on  that  product.  Our  tests  demonstrated  that 
the  operation  would  be  much  more  simplified  if  we 
treated  the  Round  Table  feed  direct,  and  plans  for  an 
installation  on  a  very  large  scale  were  proceeded  with, 
in  the  meantime,  the  success  of  our  work  on  the 
slimes  influenced  our  friends  at  Anaconda  to  investi- 
gate the  possibilities  of  the  treatment  of  sand  tail- 
ings and  to  compare  the  results  v/ith  the  leaching 
process  which  was  then  in  operation.  As  a  result  of 
these  tests  it  was  decided  to  reorganize  the  whole  of 
their  concentrating  and  increase  their  tonnage  to  15,- 
000  tons  per  day  of  crude  ore.  The  upper  part  of 
the  mill  had  slight  modifications.  It  was  decided 
to  treat  all  tailings  from  the  tables  by  regrinding 
them  and  subjecting  them  to  flotation  treatment.  Eight 
sections  of  the  mill  were  so  changed,  and  each  sec- 
tion had  installed  in  it  four  600  ton  standard  M.  S. 
machines.  Each  part  of  the  flotation  section  would 
treat  in  the  neighborhood  of  1350  tons  a  day,  using 
only  three  machines,  and  keeping  one  machine  in 
each  section  as  a  spare. 

Q.  48.    What  became  of  that  Round  Table  plant? 
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A.     The  round  table  plant  was  scrapped  as  soon  as 
the  slime  flotation  plant  was  put  in  operation. 

Q.  49.    How  long  did  you  stay  at  Anaconda? 

A.     On  and  off  I  made  Anaconda  my  headquarters 
until  just  before  Christmas  of  1916. 

Q.  50.     You  were  present  during  all  this  great  work 
of   installation? 

A.     I  was  present  a  good  deal  of  the  time. 

Q.     51.       And     represented     Minerals     Separation, 
Umited  ? 

A.     I  did. 

Q.  52.     Or  the  American  Syndicate? 

A.     Yes. 

Q.   53.     What  was  the  method  of  the  relation  of 
water  concentration  to  flotation? 

A.     You  mean  at  Anaconda? 

Q.  54.     At  Anaconda? 

A.  The  tailings,  after  treatment  through  jigs  and 
tables,  were  reground  in  a  Hardinge  mill,  and  the  re 
ground  product  passed  direct  to  the  flotation  machines 
At  the  head  of  these,  machines  was  added  wood  creo- 
sote  and  kerosene  attd  sludge,  with  sulphuric  acid,  and 
the  usual  methods  of  flotation  were  followed  out.  The 
concentrates  recovered  from  the  flotation  machine 
passed  to  a  system  of  Dorr  thickeners,  the  product  of 
which  went  through  to  Oliver  filters,  and  after  filtra- 
tion by  these  machines  the  concentrates  were  mechanic- 
ally conveyed  to  railway  cars  ready  for  the  smelter. 

Q.  55.  Where  did  the  slimes  go  from  the  slime  plant? 
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A.  The  feed  for  the  sHme  plant  was  separated  in 
the  upper  part  of  the  mill. 

Q.  56.     By  what  means  of  mechanism? 

A.  By  means  of  an  Anaconda  classifier.  The 
slimes  were  then  passed  to  the  original '  Dorr  thicken- 
ing plant  which  was  employed  for  the  thickening  of 
the  slimes  in  the  original  round  table  treatment.  It 
was  not  necessary  to  alter  the  condition  of  this  thick- 
ening plant,  as  the  economical  pulp  thickness  derived 
from  settlement  was  quite  suitable  for  both  the  round 
table  plant  and  the  flotation  treatment,  namely,  in  the 
neighborhood  of  14  to  15  per  cent  solids.  The  same 
reagents  were  used  in  the  slime  flotation  plant,  as  in 
the  reground  tailings  flotation  plant,  and  very  high 
recoveries  were  obtained.  The  concentrates  from  the 
slimes  flotation  plant  were  handled  in  the  same  man- 
ner as  the  sand  flotation  plant. 

Q.  57.  Now,  what  you  have  described  is  what  part 
of  the  mill  treating  what  ore? 

A.  It  treats  the  ore  from  the  Anaconda  mines  at 
Butte. 

Q.  58.    What  kind  of  ore? 

A.     Copper  ore. 

Q.  59.  Now,  was  there  an  installation  of  a  plant 
for  zinc  ore? 

A.  There  was  one  installation  made  last  year  at 
Anaconda. 

Q.  60.  You  might  briefly  describe  that  plant;  that 
was  under  your  superintendence  and  in  your  pres- 
ence? 
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A.  Yes.  This  plant  had  a  rated  capacity  of  2000 
tons  per  day.  The  method  of  treatment  was  total  flo- 
tation, and  was  unique  on  account  of  the  absence  of 
any  water  concentrating  device  in  the  zinc  concen- 
trate. 

O.  61.  What  does  the  mill  consist  of,  the  flotation 
mill? 

A.  The  mill  consists  of  the  usual  coarse  crushers, 
Hardinge  mills,  Dorr  classifier  and  the  products  from 
the  Dorr  classifier  pass  direct  to  flotation  machines, 
where  one  retreatment  of  the  concentrate  was  given. 

Q.  62.    And  no  water  concentration  at  all? 

A.  Absolutely  no  water  concentration  at  all  in  thi.s 
mill.  The  absence  of  water  concentration  was  a  dis- 
tinct advantage  in  the  capital  cost  of  the  concentrator 
and  also  in  the  v/orking  cost,  which  I  think  has  never 
been  approached  in  this  district. 

Q.  63.  In  this  particular  instance,  as  to  this  plant, 
what  is  done  with  the  zinc  concentrates? 

A.  The  zinc. concentrates  are  filtered  and  were  for 
some  months  treated  by  the  new  electrolytic  methods 
at  Anaconda,  but  nov/  those  concentrates  are  shipped 
to  Great  Falls,  where  they  are  treated  in  the  new 
electrolytic  plant  in  Great  Falls. 

Q.  64.  That  is  to  say  the  zinc  is  not  produced  by 
smelting — bul  by  electrojytic  deposition? 

A.     eket^4^^osition.        ^^^^^"^ 

Q.  65.  Did  you  have  any  competition  during  the  long 
period  of  testing  or  preparation  and  installation  in  this 
plant  ? 
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A.  Yes;  we  had  a  representative  of  Mr.  Callow's 
present,  v/ho  was  testing  out  the  Callow  machines  on 
practically  the  same  feeds  as  those  we  were  doing  our 
flotation  work   on. 

Q.  66.  Are  any  of  those  Callow  machines  now  in 
the  plant? 

A.     Theji  are  not. 

Q.  67.  Now,  is  there  any  other  installation  that  you 
can  refer  to  as  made  by  you  or  examined  by  you? 

A.  Yes,  sir.  In  1916  I  made  several  visits  through- 
out the  country,  and  I  visited  again  the  Inspiration, 
the  Old  Dominion,  the  Consolidated  Arizona,  the  Si. 
Joseph  Lead  Company's  property  at  St.  Joseph,  Mis- 
souri, the  Doe  Run  Lead  Company  and  also  visited 
the  Cripple  Creek  district  and  inspected  the  flotation 
operations  of  the  Portland  mine,  Gold  Mining  Company, 
and  the  installation  at  the  Vindicator  Gold  Mining  Com- 
pany, and  also  visited  an  installation  at  Leadville, 
owned  by  Mr.  McDonald. 

Q.  68.  And  were  or  were  not  all  these  places  at 
which  flotation  was  installed  under  the  direction  of 
your   company  ? 

A.  They  were  installed  under  the  direction  of  our 
company. 

Q.  69.  What  did  you  find  at  the  Old  Dominion  Cop- 
per Company? 

A.  They  had  a  standard  M.  S.  machine  in  opera- 
tion. 

Q.  70.  Was  it  operating  in  a  satisfactory  manner? 

A.    Well,  in  1915  they  had  considerable  milling  dif 
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ficulties,  and  they  were  only  operating  the  mill  two 
shifts  a  day,  and  we  made  certain  recommendations  in 
a  report  to  Mr.  Nutter,  which  he  conveyed  to  Mr. 
Beckett,  general  manager  of  the  Old  Dominion  Cop- 
per Company,  and  in  the  following  year  when  we  visit- 
ed the  Miami  district  at  the  time  of  the  trial  or  the 
preparation  for  the  trial  against  the  Miami  Copper 
Company,  I  again  received  instructions  from  Mr,  Nut- 
ter, stating  that  Mr.  Beckett  had  asked  me  to  visit 
their  flotation  plant,  which  T  did.  I  found  the  work 
considerably  improved,  and  that  they  had  carried  out 
many  of  the  recommendations  we  made  the  previous 
year. 

O.  71.  Now,  in  all  your  experience  in  the  installa- 
tion of  Minerals  Separation  concentration  processes 
the  world  over,  of  which  you  have  testified,  Australia, 
Sweden,  Finland,  Chili,  South  America,  Canada,  Cuba, 
and  the  mining  districts  of  the  United  States,  what  is 
the  largest  amount  of  frothing  agent  that  you  ever  used 
in  any  regular  operations  at  a  plant? 

A.  The  largest  I  recollect  ever  having  been  used 
was  that  at  the  Old  Dominion  plant. 

Q.  72.     And  how  much  was  that? 

A.     Between  six  and  seven  pounds  per  ton. 

Q.  7Z.     And  what  was  their  frothing  agent? 

A.  T  would  like  to  refer  to  some  reports.  This  re- 
port is  dated  May  21st,  1916,  from  the  Old  Dominion 
period.  In  that  report  I  mentioned  that  the  average 
for  the  first  15  days  of  April,  1916,  the  oil  consump- 
tion average  was  as  follows     Coal  tar  6.18  pounds  per 
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ton;  coal  tar  creosote,  0.52  pounds  per  ton;  pine  oil, 
0.20  pounds  per  ton;  turpentine,  0.26  pounds  per  ton. 

Q.  74.  And  what  you  referred  to  was  the  docu- 
ment which  you  now  hold,  which  was  your  report  to 
Mr.  Nutter  dated  May  21,  1916;  is  that  correct? 

A.     That  is  it. 

MR.  WILLIAMS:  The  document  is  oifered  to 
defendant's  counsel  for  inspection.     That  is  all. 

CROSS  EXAMINATION. 
BY  MR.  SCOTT: 

X-Q.  75.  Did  you  state  what  the  composition  of  the 
ore  was  where  you  used  the  oil  that  was  last  referred 
to  by  you?    If  you  did  not,  I  wish  you  would. 

A.  Well,  it  was  copper  ore  and  the  feed  to,  j;he  flo- 
tation  machine  contained  about  70.5%  of  AlsOs.iThat 
is  in  connection  with  the  getting  of  the  determination 
of  the  clay  contents  of  the  ore. 

X-Q.  76.  And  did  you  give  the  copper :  did  you  tell 
lis  before  what  form  the  copper  was  in  ? 

A.  The  feed  averaged  2.55%  copper.  This  was 
in  the  form  of  sulphide  chiefly. 

X-Q.  77.    What  kind  of  a  concentrate? 

A.  The  concentrate  averaged  18.38%  of  copper, 
22%  of  iron,  28%  of  sulphur  and  25%  of  insoluble. 
The  tailings  averaged  .76%  total  copper,  the  extrac- 
tion was  7Z%  copper. 

X-Q.  78.     You  gave  us  before  that  oil  composition? 

A.     Yes,  I  gave  that. 

X-O.  70.    Have  you  got  the  iron  in  the  feed? 
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A.     No,  I  don't  think  I  have,  Mr.  Scott — No. 

X-Q.  80.  You  stated  that  when  you  arrived  at 
Braden  things  were  not  coming  up  to  expectation. 
What  was  the  trouble? 

A.  Well,  comparatively  the  whole  trouble  was  in 
bad  superintendence  of  the  milling  operations. 

X-Q.  81.    And  how  about  the  flotation  itself? 

A.  The  flotation  plant  itself  was  mechanically  cor- 
rect but  the  feed  being  delivered  to  the  machine  at  the 
time  I  arrived  could  not  be  considered  at  all  suitable 
for  any  successful  operation. 

X-Q.  82.    What  was  the  trouble  with  it? 

A.  The  feed  was  very  irregular.  The  size  of  the 
feed  delivered  was  found  to  be  much  too  coarse.  There 
were  constant  shut  downs  owing  to  power  trouble, 
<ind  the  constant  starting  up  of  the  flotation  machines 
after  being  shut  down  under  load,  naturally  caused 
had  W'Ork  in  that  section. 

X-Q.  83.  What  is  fuel  oil.  petroleum  oil  ?  Is  it 
mineral   oil  ? 

A.     1  should  say  so,  yes. 

X-Q.  84.     And  stove  oil  also  is  mineral  oil? 

A.     Is  a  mineral  oil — In  a  more  purified  form. 

X-Q.  85.  Any  reagent  such  as  salts  or  acids  used  at 
Inspiration? 

A.     Not  to  my  knowledge. 

X-Q.  86.  You  do  not  know  of  any  mineral  re- 
agent being  used  there? 

A.     No. 

X-Q.  87.      How  about  old  Dominion? 
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A,  Sodium  sulphate  has  been  used  and  caustic 
soda  has  been  used. 

X-Q.  88.    And  how  about  the  Timber  Butte? 

A.  Timber  Butte,  chiefly  sulphuric  acid.  That  is 
the  only  reagent  I  have  noticed  outside  of  oily  re- 
agents. 

X-Q.  89.     And  the  Anaconda? 

A.     Sulphuric  acid  entirely. 

X-Q.  90.     No  others? 

A.  Well,  no,  occasional  tests  with  sodium  sul- 
phate, and  at  one  time  when  I  was  away  from  Ana- 
conda they  ran  one  section  of  the  mill  for  some  time 
with  caustic  soda. 

X-Q.  91.  What  was  their  regular  practice,  do  you 
know  ? 

A.     Sulphuric  acid. 

X-Q.  92.     Alone? 

A.     Alone. 

X-Q.  93.  And  the  Arizona  Consolidated,  what  min- 
eral reagents,  if  any? 

A.     Sulphuric  acid. 

X-Q.  94.  And  the  ore  treated  at  the  Timber  Butte 
mill  was  very  similar  to  that  of  the  Butte  &  Superior 
was-  it  not? 

A.     It  used  to  be  but  not  now. 

X-Q.  95.  Are  you  sure  that  you  do  not  know  of  any 
mineral  reagent  being  used  at  Inspiration? 

A.  Not  at  any  time  when  I  have  been  there.  The 
only  time  was  in  the  early  days  of  1913  when  we  cer- 
tainly did  try  out  acids  and  alkali,  but  in  practical  op- 
erations I  know  of  none. 
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X-Q.  96.  What  exactly  did  you  mean  by  saying  that 
the  ore  treated  by  the  Timber  Butte  mill  used  to  be 
similar  to  the  Butte  &  Superior  but  is  not  now? 

A.  Why,  of  course  I  am  judging  the  samples  of 
Butte  &  Superior  ore  by  those  that  we  have  come  in 
contact  with  in  the  various  suits.  Of  course  the  first 
time  I  visited  your  mill  was  last  Sunday  week,  and  I 
can  only  say  that  the  ore  that  was  going  through  ths.^ 
mill  on  that  occasion  apparently  contained  a  great  deal 
more  clayey  material  than  any  material  I  have  ever 
seen  pass  through  the  Timber  Butte  mill. 

X-Q.  97.  And  in  the  past  when  you  have  had  op- 
portunity to  compare  the  two  ores  you  did  notice  that 
difference? 

A.     I  didn't  notice  any  remarkable  difference. 

X-Q.  98.  What  was  your  first  operation  when  you 
started  in  to  apply  this  process  of  Minerals  Separation 
to  the  Anaconda  slimes  laboratory  work? 

A.     T  beg  your  pardon? 

X-Q.  99.     — laboratory  work,  the  first  thing? 

A.  No,  I  never  conducted  a  single  laboratory  test 
in  the  Anaconda  before  starting. 

X-Q.  100.  You  started  with  a  50-ton  Minerals  Sep- 
aration machine? 

A.  No,  it  was  a  standard  200-ton  Minerals  Sep- 
aration machine  which  of  course  would  have  its  ca- 
pacity much  reduced  owing  to  the  thickness  of  the 
pulp  that  we  were  about  to  treat.  Its  capacity  on  sand 
would  be  200  tons  per  day  but  on  slimes  only  60  or  70 
tons  per  day. 
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X-Q.  101.    You  said  something  about  15%  solids? 

A.     About  15%  is  a  good  average. 

X-Q.  102.  And  what  per  cent  did  you  have  at  the 
1)eginning  of  your  operation? 

A. "  Well,  for  the  first  few  days  of  course  we  went 
through  the  usual  trouble  of  selecting  reagents  and 
naturally  tried  to  avoid  the  use  of  sulphuric  acid  but 
after  a  few  days  of  experimenting  it  was  evident  that 
sulphuric  acid  in  this  treatment  greatly  simplified  mat- 
ters and  we  went  straight  ahead  to  get  the  best  re- 
agent to  combine  with  sulphuric  acid. 

X-Q.  103.  And  what  do  you  refer  to  by  "reagent 
t(i  combine  with  sulphuric  acid"? 

A.     I  refer  to  the  oily  reagents. 

X-Q.  104.  And  to  what  oils  did  you  direct  your 
energies,  in  that  direction? 

A.  Well,  the  main  oils  oi  course  at  that  time  were 
creosote,  pine  oil,  kerosene  acid  sludge.  We  also  tried 
reagents  in  various  forms, — feeding  them  directly  to 
the  machines,  also  by  pre-agitating  them,  adding  them 
to  the  machine  straight.  We  tried  the  effect  of  a  com- 
l)ound  by  the  name  of  argol.  addin.o-  that  to  the  ma- 
chine. 

X-Q.   105.     A-r-g-o-1  ? 

A.     Yes. 

X-Q.  106.     What  is  that? 

A.     That  is  a  crude  acitate  of  iK)tassiuiii.  it  is  a  by 
])roduct  from  the  wine  industry. 

X-Q.  107.     What  oils  were  they  using  on  the  occa 
sioTi  of  vour  last  knowledge  of  the  work  at  .Anaconda'^ 
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A.     Acid  sludge  and  creosote. 

X-Q.  108.    And  what  quantity  were  they  using? 

A.  That  I  can't  say,  but  I  can  get  that  for  you  def- 
initely, perhaps. 

X~Q.  109.  What  quantities  were  they  using  the  last 
unie  you  have  knowledge  of? 

A.  Possibly  two  pounds  of  each,  two  pounds  of  cre- 
osote, may  be  rather  high.  I  would  prefer  if  you  would 
allow  me  to  refer  to  my  reports. 

X-Q.  110.  What  is  this  acid  sludge?  An  oil  or  an 
acid,  which? 

A.  It  is  a  by-product  from  the  paraffine  industry. 
I  have  never  really  gone  into  it  fully,  but  in  simple 
language  I  should  say  it  was  a  solution  of  oil  in  acid, 
sulphuric  acid,  which  is  in  itself  soluble  in  water,  al- 
though the  original  oil  in  the  acid-oil  mixture  is  in- 
soluble in  water. 

X-Q.  111.  Are  you  the  George  A.  Chapman  who 
was  sent  to  the  Sulphide  Corporation  at  Broken  Hill, 
Australia,  in   1904? 

A.     I  am. 

X-Q.  112.    Did  you  meet  Mr.  James  Hebbard  there? 

A.     I  did. 

X-Q.  113.  What  process  was  Mr.  Hebbard  using 
at  that  time? 

A.  Why,  beyond  the  ordinary  wet  concentration 
method? 

X-Q.  114.    Yes. 

A.     I  don't  know  of  any  other  process. 

X-Q.  115.    Who  was  Mr.  Hebbard? 
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A.  •  Mr.  Hebbard  was  the  manager  of  the  Sulphide 
Corporation,   Central  Mine. 

X-Q.  116.  Don't  you  know  that  Mr.  Hebbard  had 
been  doing  something  with  the  Cattermole  process? 

A.  I  don't  think  Mr.  Hebbard  ever  did  any  tests 
on  the  Cattermole  process  until  I  arrived. 

X-Q.   117.     When  did  you  arrive? 

A.     Why,    in    1904. 

X-Q.   118.     Did  you  work  with  Mr.  Hebbard? 

MR.  WILLIAMS:  It  is  respectfully  submitted 
that  the  witness  is  not  being  cross  examined  on  mat- 
ters in  relation  to  which  he  was  examined  on  direct. 
He  may  have  testified  in  the  Hyde  suit,  but  certainly 
not  as  to  any  matters  that  were  brought  out  in  this 
direct  examination.  His  testimony  started  with  1912. 
Counsel  now  carries  him  back  to  1904,  his  experiments 
in  Australia,  and  matters  that  apparently  are  not  in 
any  way  germane  to  the  direct  testimony.  I  object 
to  the  question  as  irrelevant  and  unwarranted  and  not 
])roper  cross  examination. 

MR.  SCOTT:  The  witness  testified  about  opera- 
tions throughout  the  world  and  that  is  what  I  am 
cross  examining  him  about.  I  should  not  think  the 
counsel  could  claim  the  privilege  of  confining  the  cross 
examination  to  any  particular  year.  The  examination 
is  on  the  subject  as  to  what  processes  have  been  in 
use. 

THE  COURT:  Well,  when  he  was  testifying  about 
world-wide  operations  he  was  testifying  about  the 
process  in  suit,  and  all  the  operations  of  the  process  in 
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suit,  South  America,  AustraUa,  etc.,  that  he  had  not 
known  to  be  used  more  than  6  or  7  pounds  of  oil  to 
the  ton.  I  think  you  are  getting  a  Uttle  beyond  the 
legitimate  cross  examination. 

MR.  SCOTT:  The  plaintiffs  have  examined  him 
directly  in  an  effort  to  show  the  court,  or  an  attempt 
to  show  the  wide  application  of  this  process  to  the 
exclusion  of  others.  My  questions  are  directed  to 
negative   that   inference. 

THE  COURT:  Well,  but  you  are  going  outside 
of  it  You  may  ask  him  anything  in  connection  with 
this  process,  whether  it  has  been  used  in  Australia.  It 
would  not  negative  the  use.  of  the  process  in  Australia 
if  they  had  also  used  the  Cattermole  process  or  if  the 
gentleman  mentioned  had.  I  think  I  will  sustain  the 
objection  of  that  question. 
MR.  SCOTT:     Exception. 

X-Q.  119.  Did  you  state,  Mr.  Chapman,  that  at  the 
time  of  your  visit  to  Inspiration  they  were  making  a 
recovery  of  85%  to  95%? 

A.  That  was  the  first  three  months,  in  the  ex- 
perimental part. 

X-Q.   120.     And  what  recoveries  are  they  making 

now? 

A.     I  couldn't  say,  Mr.  Scott.     You  see  my  visits 

have  been  very  occasional  since  then. 

X-Q.  121.  Do  the  figures  that  you  gave  take  into 
account  the  percentage  of  oxides  in  the  tailings  when 
speaking  of  the  recovery? 
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A.  These  figures  refer  to  the  recovery  of  sul- 
phides; I  thought  that  was  undertsood. 

X-Q.  122.  Maybe  you  did  say  that.  Was  the  slime 
and  reground  sand  feed  ever  mixed  and  sent  to  the 
flotation  plant  as  a  mixed  product  at  Anaconda? 

A.     Yes,  it  has  been  tried. 

X-Q.  123.  What  grade  of  flotation  concentrate  did 
that  make  at  Anaconda? 

A.  Well,  the  concentrates  from  the  sand  plant 
varied  from  30  to  35  insoluble  material,  and  from  the 
slime  plant  a  little  more.  In  this  particular  instance 
I  was  given  to  understand  that  it  was  not  necessary  to 
improve  the  grade  beyond  this;  that  it  was  fully  suit- 
able to  their  smelting  requirements. 

X-Q.  124.  Did  you  ever  use  this  stove  oil  and  fuel 
oil  at  Anaconda,  under  your  direction? 

A.     Oh,  yes. 

X-Q.  125.     For  what  periods  of  time? 

A.  Why,  right  throughout  the  testing  period,  we 
used  a  little  stove  oil  to  assist  in  the  uniformity  of  the 
work  of  the  plant. 

X-Q.  126.  And  that  recovery  which  you  have  given 
of  85  to  95%  on  the  sulphide  content  would  be  about 
what  on  the  copper  content  as  a  whole? 

A.  Shall  I  take  an  average  recovery  of  90%  of  the 
sulphide  for  the  purpose  of  this  calculation? 

X-Q.  127.    Yes. 

A.     In  the  neighborhood  of  77%  of  the  total  copper 

X-Q.  128.  Can  you  make  flow  sheets  for  this,  just 
pencil  sketches  of  the  Braden,  Timber  Butte,  Anaconda 
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and  El  Cobra  plant,  as  last  seen  and  described  by  you? 

A.  The  Rraden,  the  Timber  Butte,  Anaconda  and 
El  Cobra? 

X-O.  129.  Yes,  with  a  description  of  what  comes 
into  it? 

A.     Yes. 

X-Q.  130.  Did  you  do  any  work  on  the  concen- 
trates and  tails  on  the  round  table  at  Anaconda? 

A.     Not  the  concentrates,  but  the  tailings. 

X-Q.  131.  Now,  have  you  named  all  the  oils  that 
you  can  remember  that  w^ere  used  at  Anaconda,  par- 
ticularly all  the  mineral  oils?  T  think  T  referred  to 
the  stove  oil  and  fuel  oil. 

A.     Yes. 

X-Q.  132.     Anv  other  mineral  oils? 

A.     None  that  I  remember. 

X-Q.  133.  Have  you  noticed  any  relation  between 
the  amount  of  oil  and  the  dilution  of  the  pulp? 

A.     Certainly. 

X-Q.  134.  And  what  has  that  been,  according  to 
your  observation? 

A.  That  was  very  clearly  demonstrated  when  we 
were  doing  the  work  on  the  round  table,  the  feed 
compared  with  the  round  table  tailings.  The  round 
table  tailings  at  Anaconda  of  course  contained  more 
water  than  the  round  table  feed,  and  naturally  the 
amount  of  reagents  had  to  be  increased. 

X-Q.    135.     Increased  with  the  greater  dilution? 

A.     Greater  dilution  of  the  pulp. 
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X-Q.  136.  And  by  the  term  ''reagent"  you  include 
oil? 

A.     Oily   reagents. 

X-Q.  137.  Will  you  state  the  size  to  which  you 
ground  in  both  the  copper  and  zinc  plants  of  the  Ana- 
conda ? 

A.  Well,  the  aim  at  Anaconda  in  the  copper  sep- 
aration was  to  get  a  product  through  60  mesh,  but  of 
course  in  the  beginning  of  the  operation  they  had  con- 
siderable trouble  with  the  regrinding  section.  The 
source  of  supply  of  pebbles  for  the  grinding  mill  and 
tube  mill  was  certainly  cut  off  by  the  shipping  troubles 
on  account  of  the  European  war  and  for  many  months 
experiments  had  to  be  carried  out  with  a  substitute 
on  the  various  ores  instead  of  the  pebbles.  Does  that 
answer  your  question  ? 

X-Q.  138.     You  did  not  refer  to  the  zinc,  did  you? 

A.  Why  the  zinc  plant,  most  of  that  work  has  been 
done  since  I  left  Anaconda. 

X-Q.  139.   Any  of  it  done  while  you  were  there? 

A.  Why,  I  could  get  at  records  to  give  you  these 
figures,  but  I  don't  recall  them  quite  well  now. 

X-Q.  140.  Have  you  any  idea  of  what  the  approxi- 
rtiate  screen  analysis  would  be  of  material  that  was 
simply  ground  to  go  through  a  60  mesh?  That  is, 
how  fine  would  it  be? 

A.  Well,  it  all  depends  on  the  method  of , grinding. 
But  assuming  an  ordinary  Hardinge's  mill  grind — 

X-Q.  141.  (Interrupting)  Is  that  what  they  used 
at  Anaconda? 
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A.  Well,  all  except  one  section  where  there  was 
a  tube  mill  installed.  I  should  say  between  38  to  42% 
would  pass  through  a  200  mesh  screen. 

X-Q.  142.  Have  you  any  idea  as  to  how  much 
would  go  through  100? 

A.  No,  but  I  can  give  you  absolutely  definite  fig- 
ures. 

X-Q.  143.  Well,  now,  if  you  have  got  them  con- 
venient I  would  like  to  have  them. 

A.     Certainly. 

X-Q.  144.  Do  you  know  anything  of  your  own 
knowledge  about  the  results  of  the"  Callow  process  at 
Anaconda?  By  "Callow"  I  mean  the  processes  using 
the  vessels  with  the  canvas  or  other  porous  bottoms, 
and  the  injection  of  air  under  pressure? 

A.  Yes,  I  know  that  such  cells  were  installed  be- 
neath the  Minerals  Separation  standard  machines  in 
the  mill,  and  were  intended  for  the  retreatment  of 
Minerals  Separation  concentrates,  but  we  did  quite 
some  interesting  work  and  we  proved  that  we  actually 
got  a  cleaner  concentrate  by  returning  the  middlings 
to  the  Minerals  Separation  machine  instead  of  sending 
them  to  the  Callow  machine,  and  the  middlings  from 
the  Callow  machine,  being  returned  to  the  head  of  the 
Minerals  Separation  flotation  machine.  The  Minerals 
Separation  machine  alone  produced  a  grade  of  con- 
centrates that  was  more  satisfactory  to  the  officials 
at  Anaconda. 

X-Q.  145.  What  grade  zinc  concentrate  does  the 
Minerals  Separation  machine  make  at  Anaconda? 
That  is,  what  per  cent  of  zinc? 
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A.  Well,  of  course  that  varies  considerably,  as  you 
know.  The  Anaconda  Company  are  opening  up  quite 
a  number  of  zinc  mines,  and  the  ore  delivered  to  Ana- 
conda of  course  is  very  patchy,  but  we  haV^e  tried 
to  keep  the  insoluble  content  of  the  ore  between  5  and 
6%  and  I  think  that  is  a  general  and  a  fair  statement 
of   what   this   concentrate   actually   contains. 

X-Q.  146.  Can't  you  state  it  in  terms  of  zinc,  what 
the  range  of  zinc  per  cent  would  be? 

A.  Yes,  I  would  say  that  that  would  go  between 
32  to  40%  of  zinc. 

X-Q.  147.    32  and  40? 

A.     Yes. 

X-Q.  148.  Well,  can  you  give  any  example  of  the 
heads  ?  You  said  it  was  patchy,  but  wasn't  there  some 
of  the  ores  that  you  can  give  us  an  idea  about  as  to 
what   they   ran   in   zinc? 

A.  Yes,  they  have  varied  between  13 — to  as  high 
as  17  and  18  and  perhaps  19%  of  zinc  on  occasions. 
It  is  generally  maintained  at  about   15%. 

X-Q.  149.  Didn*t  the  Anaconda  Company  have 
quite  a  force  of  engineers  working  on  flotation  prob- 
lems ? 

A.     At  what  time? 

X-Q.  ISO.  Well,  at  the  time  they  were  contemplating 
its  introduction? 

A.  No.  The  only  gentleman  I  know  that  was  do- 
ing any  work  at  all  on  the  proposition  was  Mr.  Ralph 
Diamond. 
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X-0.  151.  No  one  else  on  the  Anaconda  force 
worked  on  dotation  to  your  knowledge? 

A.  Not  to  my  knowledge,  and  I  don't  believe  there 
was. 

X-O.  152.  About  what  period  of  time  elapsed  be- 
tween the  first  test  of  slimes  at  Anaconda  and  the 
first  satisfactory  results? 

A.  Why,  possibly  two  or  three  weeks ;  maybe  less, 
but  that  is  again  very  indefinite.  1  have  a  paper  by 
Messrs.  Laist  &  Wiggin,  which  states  it  very  definitely. 

X-O.  153.  Was  this  Mr.  Diamond  working  on  flo- 
tation when  you  came  to  Anaconda  to  make  your  tests  ? 

A.  He  had,  I  believe,  been  doing  some  work  in  the 
laboratories  of  the  Butte  &  Superior  Company. 

RE-DIRECT  EXAMINATION 
HY  MR.   WILLIAMS: 

R-Q.  154.     Who  is  Mr.  Laist? 

A.  Mr.  Laist  is  now  general  manager  of  the 
Washoe  Reduction  works  at  Anaconda. 

R-0.  155.     And  who  is  Mr.  Wiggin? 

A.  Mr.  Wiggin  is  general  superintendent  of  cop- 
per concentration  for  Montana  for  the  Anaconda  Cop- 
per   Company. 

R-0.  156.  1'hese  zinc  ores  of  Anaconda — of  the 
-Anaconda,  in  what  manner  were  thev  treated  before 
dotation  was  adopted? 

A.     They  were  never  treated. 

R-Q.  157.     And  why  not? 

y\.     Why  the  ores  were  of  such  a  complex  nature. 
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R-Q.  158.     What  was  the  complexity? 

A.  Why,  the  complexity  consisted  of — chiefly  of 
the  other  minerals  combined  with  the  zinc. 

R-Q.  159.     That  is  to  say  in  what  form,  sulphides? 

A.     Sulphide  form. 

R-Q.  160.  That  is  to  say,  in  connection  with  the 
zinc  sulphides  there  were  other  sulphides? 

A.     Yes. 

R-Q.  161.  And  what  was  the  principal  one;  what 
was  the  principal  one  of  them? 

A.     Iron  pyrite,  chiefly. 

R-Q.  162.  And  these  concentrates  that  they  re- 
cover now,  would  they  be  marketable  for  smelter  pur- 
poses? 

A.  They  would  have  to  have  a  good  smelter  con- 
tract to  be  able  to  ship  less  than  35%  zinc  concentrates 
to  the  east. 

R-Q.  163.  And  as  a  matter  of  fact,  as  you  said,  they 
are  treated  by  electrolytic  processes? 

A.     Yes. 

R-Q.  164.  And  that  gives  a  different  grade  of  zinc 
does  it  not,  from  the  smelter  process? 

A.     It  gives  the  purest  zinc  that  has  been  known. 

R-Q.  165.  And  that  electrolytic  treatment  is  by  elec- 
tricity obtained  from  what? 

A.     Water  power. 

R-Q.  166.  So  that  the  whole  problem  of  the  treat- 
ment of  these  ores  involves  the  water  power  for  elec- 
tricity and  flotation  in  the  treatment  of  an  ore  which 
would  be  otherwise  untreatable?     Is  that  correct? 
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A.     That  is  so. 

R-Q.  167.  Now,  you  gave  an.  example  of  an  increase 
of  frothing  agent  r"  » iiiii[fli'-Ti/^1  by  an  increase  in  the 
dilution  of  the  pulp.  Did  that  frothing  agent  contain 
soluble  constituents  ? 

A.     It  did. 

R-Q.  168.  Can  you  recall  any  example  where,  em- 
ploying an  insoluble  frothing  agent  you  found  that  the 
increase  in  the  dilution  of  the  pulp  required  an  increase 
in  the  amount  of  the  soluble  frothing  agent? 

A.     No,  I  can  not. 

R-Q.  169.  Now,  in  the  various  plants  that  you  have 
referred  to  in  your  testimony  were  there  any  Minerals 
Separation  sub-aeration  machines? 

A.  Yes.  I  have  seen  one  installed  at  the  Braden 
Copper  Company  and  at  the  Inspiration  Copper  Com- 
pany. I  have  seen  machines  of  that  type  in  the  Dutch 
Sweeney  mine  in  California,  Utah  Leasing  Company, 
Utah,  and  we  did  have  one  in  experimental  practice 
at  Anaconda. 

R-Q.  170.  What  sort  of  an  ore  is  that  in  the  Dutch 
Sweeney  ? 

A.  Pyritic  gold  ore,  assaying  between  three  and 
four  dollars  per  ton. 

R-Q.  171.    That  is  the  ore? 

A.     That  is  the  ore,  yes. 

R-Q.  172.     Do  you  know  what  the  concentrate  was? 

A.  The  concentrate  would  vary  from  thirty  to  forty 
dollars  per  ton,  but  nearer  $40.00  per  ton. 

R-Q.  173.  Are  there  any  other  examples  within 
your  experience  of  the  treatment  of  gold  ores? 
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A.     Yes,  in  the  Cripple  Creek  district. 

R-Q.  174.    And  silver  ores? 

A.     No,   not   silver   ores  "alone. 

R-Q.  176.  And  what  are  the  other  varieties  of  ores 
to  which  you  have  applied  or  seen  applied  the  froth 
flotation   process? 

A.  \¥hy,  the  lead  ores  of  the  Missouri  district — 
1  think  that  is  about  the  only  other  variety  I  have 
seen. 

R-Q.  177.  So  it  is  zinc  ores,  lead  ores,  copper  ores 
and  gold  ores  and  some  of  these  zinc  and  lead  ores 
contain  precious  minerals? 

A.     Precious  minerals. 

R-Q.    178.      Gold   and    silver? 

A.     Gold  and  Silver,  yes,  sir. 

R-Q.  179.  Now,  in  all  of  these  processes  that  you 
have  described  is  there  agitation,  aeration  with  the 
use  of  amounts  of  frothing  agent  of  six  or  seven 
pounds  to  the  ton  of  ore  or  less,  and  froth  recovery  of 
the  mineral? 

A.     There  is. 

MR.  WILLIAMS:     That  is  all. 

RE-CROSS  EXAMINATION 
BY  MR.   SCOTT: 

KX-0.  180.  Irlave  you  any  information  one  way  or 
the  other  regarding  the  relation  between  insoluble  oil 
and  solubles? 

A.  Yes,  1  can  give  the  instances  at  Braden  where 
we  thinned  out  the  pulp  considerably  and  we  were  not 
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able  to  decrease  the  amount  of  fuel  oil  that  was  used 
but  we  were  able  to  decrease  the  amount  of  European 
wood  tar  oil.  l.ater  on  we  did  effect  an  economy  of 
the  fuel  oil  by  atomizing  the  oil  before  we  added  it  to 
the  flotation  machine;  but  the  economy  in  the  fuel  oil 
was  proved  absolutely  not  to  have  anything  to  do  with 
the  thickness  of  pulp. 

/CX-0.  181.     Have  you  any  compilation  of  figures  up- 
on which  you  can  base  such  a  conclusion? 

A.  I  base  that  on  memory  now.  1  know  they  are 
absolutely  correct. 

jCX-Q.  182.  You  never  made  a  compilation  of  figures 
and    studied    the    results,    did    you? 

A.     Never. 
/lX-0.   18v3.    When  you  went  to  the  Anaconda  Com- 
pany,  were  you  shown   the  reports  and   figures  com- 
piled by   Mr.    Diamond   in   his   investigation   of   flota- 
tion? 

A.     1  don't  recollect  that,  Mr.  Scott. 

MR.  SCOTT:     That  is  all. 
fCX-Q.  184.     MR.  WILLIAMS:     Did  you  ever  draw 
a  curve  on  the  subject  about  which  you  have  just  been 
cross  examined? 

A.     No. 
Ip^-Q.  185.     .MR.   SCOTT:     Mr.  Chapman,  did  you 
talk  to  Diamond  about  his  work  in  flotation  when  you 
came  to  Anaconda? 

A.  Yes,  we  had  a  general  conversation,  but  the  ex- 
tent of  our  conversation  was  this  that  Diamond  said 
that  he  had  been  doing  flotation  tests,  and  beyond  that 
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I  had  no  knowledge  of  the  results  he  had  been  get- 
ting. 

y{^X-Q.   186.     Didn't  he  describe  to  you  how  he  had 
proceeded  and  what  he  had   done? 

A.  He  told  me  that  he  had  been  using  the  slide 
machine   in   some   tests. 

/[  X-Q.  187.    And  did  Mr.  Diamond  tell  you  where  he 
had  conducted  his  investigation? 

MR.  WILLIAMS:    I  think  that  what  Mr.  Diamond 
told  Mr.  Chapman  is  incompetent. 
^  THE  COURT:     I  will  sustain  the  objection. 
^-Q.    188.      MR.    SCOTT:      Do   you   know   where 
Mr.  Diamond  conducted  his  investigations? 

A.     He  told  me  that  he  conducted  them  in  the  lab- 
oratory of  the  Butte  &  Superior  Copper  Company. 
(WITNESS  EXCUSED). 

MAXWELL  W.  ATWATER,  Recalled  as  a  witness 
in  behalf  of  the  plaintiff  in  rebuttal,  testified  as 
follows: 

DIRECT  EXAMINATION 
BY  MR.  WILLIAMS: 

Q.  1.  You  have  heretofore  testified  as  a  witness  at 
this  trial,  Mr.  Atwater? 

A.     I  have. 

O.  2.  Your  name  has  appeared  in  the  list  of  licensees 
of  Minerals  Separation,  Limited,  and  Minerals  Sep- 
aration, North  American  Corporation;  are  you  such  a 
licensee? 
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A.     I  am  such  a  licensee. 

Q.  3.  And  have  you  conducted  operations  under 
that  license? 

A.     I  have  conducted  such  operations. 

Q.  4.     When  did  those  operations  commence? 

A.     July,  1914. 

Q.  5.     What  material  was  it  that  you  treated? 

A.     At  that  time,  zinc  tailings. 

Q.  6.  And  where  had  those  zinc  tailings  come 
from? 

A.  They  were  left  over  from  the  operation  of  the 
Butte  &  Superior  Copper  Company  in  the  concen- 
trator at  Basin  belonging  to  the  Basin  Reduction 
Company. 

Q.  7.     And  with  those  operations  of  the  Butte  & 
Superior  Copper  Company  at  Basin,  Montana,  as  the 
result  of  which  these  tailings  were  produced,  were  you  <»4,«^(/^ 
not  in  charge  of  those  operations? 

A.  I  was  the  Butte  &  Superior  Company's  general 
superintendent  at  that  time. 

O.  8.  Over  how  long  a  period  have  those  opera- 
lions  extended? 

A.     A  little  over  two  years. 

O.  9.     When  did  they  stop?, 

A.    In  May,  1912. 

Q.  10.  And  do  they  or  do  they  not  represent  all  the 
operations  of  the  Butte  &  Superior  Company  with 
water  concentration   alone? 

A.  Almost  entirely;  there  was  some  flotation  con- 
ducted   there. 
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Q.   11.     During-  1911? 

A.     Yes,   sir. 

Q.  12.  Rut  except  for  that  it  was  all  water  con- 
centration ? 

A.     Entirely,  yes. 

Q.  13.  And  did  you  mention  the  number  of  tons 
of  material  treated  in  those  operations? 

A.     Yes ;  we  milled  300,000  tons  of  ore  at  Basin. 

Q.  14.  As  the  result  of  the  milling  by  water-con- 
centration of  300,000  tons  of  ore.  what  quantity  of  tail- 
ings were  actually  produced? 

MR.  KREMER:  We  object  to  this  as  incompetent, 
irrelevant  and  immaterial,  and  not  related  to  any  of 
the  issues  in  this  case.  1  don't  know  whether  we  have 
■c\  right,  but  I  think  we  should  be  allowed  rw^  ask  what 
is  the  purpose  of  this  testimony.  1  don't  want  to  insist 
on  an  objection  if  there  is  any  reason. 

THE  COURT:  What  is  the  object  of  this  testi- 
mony? 

MR.  WTLLIxAMS:  The  object  of  this  testimony  is 
to  show  that  before  the  Butte  &  Superior  Copper 
Company  ado])ted  flotation,  their  operations  produced 
a  great  mass  of  tailings,  and  that  this  witness  took 
those"  tailings,  or  what  was  left  of  them  after  they 
liad  been  on  the  dump  for  years,  and  by  the  use  of 
this  process  in  suit,  made  a  fortune  out  of  it.  1  think 
that   is    relevant. 

MR.  KREMER:  That  docs  -nol  in  ivay  \vay  refcc 
1.)  infringement. 
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MR.  WILLIAMS:  It  refers  to  utility;  it  is  prom' 
of  utility.  ' 

THE  COURT:  It  shows  utility  of  the  process  and 
the  extent  to  whicli  it  lias  been  used.  Objection  over- 
ruled. 

Defendant  excepted. 

A.  There  were  left  some  fifty  or  sixty  thousand 
tons  of  tailings  on  the  dump  at  Basin.  1  haven't  in 
mind  right  now  how  many  actual  tons  of  tailings  were 
produced. 

O.  15.  But  all  that  you  found  there  were  from 
fifty  to  sixty  thousand  tons? 

A.     That's  about  all,  yes. 

Q.  16.  And  you  know,  do  you,  or  do  3^ou  not. 
that  some  of  those  tailings  had  been  removed,  or  had 
otherwise  gone? 

A.  Certainly;  1  know  that  the  greater  part  of 
these  tailings  were  gone;  they  had  gone  down  the 
river  and  had  been  hauled  away. 

Q.  17.  Now,  what  was  the  zinc  content  of  these 
fifty  or  sixty  thousand  tons  of  tailings? 

A.     They  averaged  about  14  per  cent  zinc. 

O.  18.  How  long  had  they  been  on  the  dump  before 
you  commenced  to  operate  on  the  dump? 

A.  Well,  the  mill  shut  down  in  May,  1912,  and 
we.  commenced  operating  in  June,  1914,  that  is  over 
two  years   at   least. 

Q.  19.  With  this  material  what  was  your  methotl 
of  treatment? 
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A.  Regrinding  and  flotation  with  an  M.  S.  Stand- 
ard machine. 

O.  20.  Was  there  a  cleaner  machine  that  you  used 
with  it? 

A.  We  used  a  sub-aeration  cleaner  machine  to  clean 
the  concentrate  that  was  made  on  the  M.  S.  Standard 
flotation  machine. 

Q.  21.  And  that  sub-aeration  cleaner  machine,  that 
was  not  a  Minerals  Separation  machine,  was  it? 

A.  No,  it  was  not.  We  call  those  the  Fagergren- 
Green  Cones. 

Q.  22.  And  that  was  a  type  of  machine  in  which 
there  was  sub-aeration.  In  what  manner  was  the 
sub-aeration  carried  on? 

A.  Air  was  introduced  through  these  cones  through 
a  porous  brick  at  the  bottom  of  the  cone. 

Q.  23.  Above  that  porous  brick  was  there  any- 
thing  in  the  nature  of  an  agitator? 

A.  Yes,  we  had  a  slow  moving  agitator  above  the 
])orous   brick. 

O.  24.    That  was  the  cleaner  machine? 

A.     That  was   the  cleaner  machine. 

Q.  25.  Now,  what  sort  of  results  did  you  get  in  this 
process  as  you  carried  it  on  in  grade  of  concentrate? 

A.  We  made  a  pretty  good  grade  of  concentrate 
there.  Our  average  grade  in  treating  those  dumps  was 
better  than  54  per  cent.  I  remember  six  months  when 
we  ran  steady  over  57  per  cent. 

Q.  26.  And  in  regard  to  the  recovery,  what  per- 
centage of  recovery  or  extraction? 
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A.  Ninety  per  cent  of  recovery,  and  perhaps  a 
little  better. 

Q.  27.     What  frothing  agents  did  you  use? 

A.  We  first  used  oleic  acid  and  sulphuric  acid. 
Later  we  used  on  the  zinc  pine  oil,  crude  turpentine 
.ind  sulphuric  acid. 

Q.  28.     Did  you  or  did  you  not  use  heat? 

A.     We  used  heat  always,  yes. 

Q.  29.  In  what  proportion  did  you  use  the  oleic 
acid,  pine  oil  and  turpentine  generally? 

A.  When  we  used  oleic  acid  we  ran  about  six 
i)0unds  of  oleic  acid  to  the  ton  of  ore  and  if  I  remember 
rightly  from  two  to  four  pounds  of  sulphuric  acid. 
When  we  used  turpentine  and  pine  oils  we  use  be- 
tween one  and  two  pounds  of  oil  either  mixed  together 
or  separate,  and  as  high  as  fifteen  pounds  of  acid.  At 
times  when  the  tailings  were  dirty  we  used  more  acid 
than  fifteen  pounds  to  the  ton. 

Q.  30.  W^hat  has  become  of  that  dump;  is  any  of 
it  left? 

A.     No,  there  is  none  of  it  left. 

Q.  3 1 .    You  have  treated  it  all  ? 

A.     We  have  treated  it  all. 

Q.  32.     By  flotation? 

A.     By  flotation. 

Q.  2)2>.     Under  the  Minerals  Separation  license? 

A.     Yes,   sir. 

Q.  34.  And  the  metal  was  all  recovered  in  what 
term  in  tlie  process? 
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A.     In  the  form  of  concentrate. 

O.  ZS.     And  in  the  machines  it  ?|);)earcci  ris  what? 

A.     As  a  froth. 

Q.  36.  What  was  the  profit  of  that  operation  per 
ton  of  concentrate  produced,  taking  into  account  v.hat 
you  paid  as  royahy  and  what  it  cost  you  to  treat  the 
dump  ? 

A.  Well,  we  cleared  about  $45.00  a  ton  for  the 
concentrate    over    all    expenses. 

WHEREUPON  an  adjournment  was  taken  until 
Tuesday,  May  8th,  1917,  at  10:00  A.  M. 

Tuesday,  May  8th,   1917,   10:00  A.  M. 

MAXWELL  W.  ATWATER,  resumed  the  stand  for 
further 

DIRECT  EXAMINATION, 
BY   MR.   WILLIAMS: 

O.  Z7.  You  have  described,  Mr.  At  water,  your 
operations  of  changing  the  dumps  of  the  Butte  &  Sup- 
perior  Company  into  concentrates.  What  other  opera- 
tions have  you  carried  on  employing  the  flotation  pro- 
cess under  license  from  the  Minerals  Separation,  Limit- 
ed? 

A.  After  finishing  u})  the  zinc  dumps  at  Basin  we 
commenced  treating  the  old  tailings  from  the  Heinze 
operations  in  Basin  prior  to  1906. 

O.  38.     With  what  kind  of  ore? 
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A.     They  were  Butte  ores,  copper  ores. 

Q.  39.    And  what  is  the  copper  content  of  the  dump? 

V\.     Averages  about  1.25  per  cent  copper, 

Q.  40.  And  are  they  the  dumps  of  wet  concen- 
tration   operations  ? 

A.     Yes,   sir. 

Q.  41.     Are  you  working  them  now? 

A.     Yes,  we  are  working  those  now. 

Q.  42.  In  treating  this  copper  material  by  the  froth 
flotation  process,  what  is  your  procedure  as  to  re- 
agents? The  same  or  different  from  what  it  was 
with  zinc? 

A.  It  is  about  the  same.  We  use  a  different 
mixture  of  oils.  We  are  running  on  what  we  call 
an  acid  circuit,  the  same  as  with  the  zinc. 

O.  43.     That  is  you  are  using  sulphuric  acid? 
*    A.     Yes,  sir. 

Q.  44.     Are  you  using  heat? 

A.     We  are  using  heat,  yes. 

O.  45.  And  what  oils  are  you  using  and  in  what 
proportion  ? 

A.  We  are  using  a  mixture,  pine  oil,  tar  oil,  hard- 
wood  creosote,   sludge   acid   and   some   kerosene;   and 

in  quantities  of  about  three  pounds  to  the  ton  of  ore, 

A 
Ihe  acid  we  use  is  about  eight  pounds  per  ton  of  ore. 

O.  46.  Well,  nov/,  in  this  mixture  you  use  how 
much  kerosene  to  the  ton  of  ore? 

A.  Oh,  less  than  a  quarter  of  a  pound  of  kerosene 
to  a  ton  of  ore. 

Q.  47.     You  said  tar.     What  kind  of  tar? 
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A.     Tar  oil  I  said. 

Q.  48.     About  how  much  of  that  to  the  ton  of  ore? 

A.     Maybe  half  a  pound  to  the  ton  of  ore. 

Q.  49.  V/hat  is  the  principal  component  of  the 
mixture  ? 

A.  What  is  known  as  Cleveland  Cliff  creosote;  it 
is  a  hardwood  creosote. 

Q.  50.     What  kind  of  recovery  are  you  making? 

A.  Very  close  to  ninety  per  cent,  sometimes  above 
that. 

Q.  51.  And  what  grade  of  concentrates  are  you 
producing? 

A.  The  concentrate  runs  from — our  concentrates 
will  average  nine  per  cent  copper. 

Q.  52.  What  is  the  grade  of  the  concentrate  in  the 
copper?  That  is  to  say,  how  much  of  the  concentrate 
in  the  copper  ? 

A.     You  mean  what,  is  the  sulphide  content? 

Q.  53.  No,  what  is  the  copper  content  of  the  con- 
centrate ? 

A.     About  nine  per  cent  copper. 

Q.  54.  And  that  concentrate  is  sent  by  you  to  a 
smelter  ? 

A.     Yes. 

Q.  55.  And  it  is  presumably  profitable  of  course;  of 
course  it  is  a  profitable  concentrate? 

A.  We  are  making  money  on  the'  operation,  yes, 
sir. 

Q.  56.  And  are  there  other  materials  present  be- 
sides'copper  in  the  concentrate? 
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A.  Yes,  about  an  ounce  of  silver  to  the  unit  of  cop- 
per. That  would  be  nine  per  cent  copper  and  nine 
ounces  of  silver  in  a  ton  of  concentrate. 

Q.  57.  Then  are  there  any  other  metals  that  are 
not  counted  as  valuable  in  the  concentrate? 

A.  Yes,  there  is  always  a  little  iron  present  in  the 
concentrate  that  they  don't  pay   for. 

Q.  58.  Have  you  made  a  computation  based  upon 
the  operations  of  the  Butte  &  Superior  Copper  Com- 
pany in  the  treatment  of  these  300,000  tons  of  ore  at 
Basin,  practically  wholly  by  water  concentration,  for 
the  purpose  of  determining  what  would  have  been  the 
added  profits  of  the  Butte  &  Superior  Copper  Com- 
pany if  they  had  employed,  instead  of  water  con- 
centration, the  process  of  froth  flotation,  as  you  car- 
ried it  out  later;  have  you  made  such  a  computation? 

A.     Yes,   I   have. 

Q.  59.  And  what  was  the  conclusion  as  to  that 
computation  ? 

MR.  KREMER:  We  object  to  this  for  the  reason 
that  it  is  incompetent,  irrelevant  and  immaterial,  and 
has  gone  beyond  the  scope  of  what  counsel  announced 
that  this  character  of  examination  would  precede,  for 
the  purpose  of  showing  utility.  This  is  not  an  action 
in  accounting,  and  we  object  to  this  testimony  for  that 
reason.  We  are  not  prepared  to  meet  a  matter  of  that 
sort;  it  is  not  within   the  issues. 

THE  COURT:  I  can  not  see  that  it  has  very  much 
value,  there  are  so  many  factors  which  enter  in,  the 
price  of  metals  and  all  those  things.  What  is  the 
basis  for  this  computation? 
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Q.   60.     This  computation  was   made,   was   it  not, 
based  on  the  prices  of  metals  at  the  time  that  this  ore 
was  milled? 
•  A.     Yes,  that  was  the  basis  of  my  computation. 

O.  61.  What  familiarity  have  you  with  the  prices  of 
metals  and  the  value  of  concentrates  in  zinc  particu- 
larly? 

A.  Well,  of  course  I  knew  the  terms  of  the  con- 
tract with  the  Butte  &  Superior,  and  I  have  my  own 
contracts  with  the  smelter,  and  I  have  seen  other 
contracts  between  smelters  and  the  operators. 

Q.  62.  Isn't  it  a  fact  that  you  are  familiar  with  all 
the  elements  that  go  to  determine  the  value  of  this  con- 
centrate made  at  Basin,  Montana? 

MR.  KREMER:  That  is  objected  to  as  calling  for 
a  conclusion  of  the  witness.  It  is  very  apparent  that 
there  must  be  a  number  of  assumptions  before  any 
computation  can  be  made. 

THE  COURT:  Let  us  see;  this  witness  was  in 
charge  of  operations  at  the  time;  and  he  says  he  knows 
the  contract  and  the  prices. 

MR.  KREMER:  I  don't  think  I  made  myself  clear, 
your  honor.  There  must  be  an  assumption.  As  I  un- 
derstand the  question  it  was  the  difference  between 
the  profits  that  would  have  accrued  with  flotation  and 
those  which  would  have  accrued  made  by  concentra- 
tion. 

MR.  WILLIAMS:  Between  those  which  did  ac- 
crue. 

THE  COURT:  I  think  he  can  answer.     It  may  not 
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be  much  value,  but  it  may  in  a  very  practical  fashion 
show  the  utility  of  the  process. 

MR.  KREMER:  The  only  thing  that  1  have  in 
mind  is  meeting  this  matter.  If  we  go  into  that  whole 
matter  it  will  take  time. 

THE  COURT:  Oh,  no;  the  objection  will  he 
overruled. 

Defendant  excepts. 

Q.  63.  Now,  Mr.  Atwater,  if  the  Butte  &  Superior 
Copper  Company  had  used  froth  flotation  instead  of 
water  concentration,  what  sum  of  money  would  have 
been  added  to  their  profits  or  their  net  returns? 

MR.  KREMER:  In  addition  to  the  objection  last 
interposed  I  desire  to  interpose  the  further  objection 
that  it  is  not  proper  rebuttal.  If  it  had  been  their 
purpose  to  show  utility  of  the  process,  it  was  a  part 
of  their  case  in  chief,  if  it  has  any  place  in  the  case 
at  all. 

THE  COURT:  No.  All  they  had  to  show  in  chief, 
was  the  patent,  as  a  matter  of  fact,  and  there  would 
be  a  presumption  of  its  validity  until  you  attacked  it. 
Perhaps  it  is  not  so  much  now  a  question  of  utility  as 
of  anticipation.  In  the  Hyde  case  it  was  partly  a  ques- 
tion of  utility  as  well.  The  objection  will  be  over- 
ruled. 

Defendant  excepted. 

MR.  KREMER:  Over  what  period  of  time  does 
the  question  cover,  Mr.   Williams? 

MR.  WILLIAMS:  That  has  all  been  covered: 
the  treatment  of  these  300,000  tons  of  ore. 
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MR.  KREMER:  During  the  time  that  Mr.  At- 
water was  there? 

MR.  WILLIAMS:  Mr.  Atwater  was  there  all  the 
time;  that  has  appeared. 

THE  COURT:     Answer  the  question. 

A.     Over  a  million  dollars. 

CROSS  EXAMINATION 
BY  MR.  KREMER: 

X-Q.  64.  Over  what  period  of  time,  Mr.  Atwater, 
did  you  make  this  estimate? 

A.  The  period  of  time  the  Butte  &  Superior  was 
milling  its  ore  at  Basin,  1910,  1911  and  about  a  month 
or  two  of  1912. 

X-Q.  65.  How  many  flotation  operations  were 
being  conducted  in  and  about  this  vicinity  at  that  time ': 

A.     Only   one   that    I   know   of. 

X-Q.  66.     Where  was  that? 

A.     At  Basin. 

X-Q.  67.  The  one  that  you  were  conducting  for  the 
Butte  &  Superior? 

A.     Yes,  sir. 

X-Q.  68.     You  were  the  general  superintendent? 

A.     Yes. 

X-Q.  69.  And  you  had  charge  of  their  milling  de- 
partment? 

A.     Yes. 

X-Q.  70.  Had  the  dictation  of  policy  as  to  what 
processes  would  be  adopted? 

A.     Yes. 
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X-(j.  7\.  And  why  didn't  you  recommend  the  adop- 
tion of  flotation  at  an  earlier  date? 

A.  Because  I  hadn't  heard  of  flotation  at  an  earlier 
date. 

X-Q.  72.  It  was  not  in  general  usage  was  it,  Mr. 
Atwater? 

A.     No. 

X-0.  73.  You  were  one  of  the  very  first  men  to 
install  flotation  upon  a  commercial  basis  or  an  operat- 
ing basis  in  the  United  States,  were  you  not? 

A.     I  believe  so. 

X-Q.  74.  As  a  matter  of  fact  you  were  the  first, 
were  you  not? 

A.     AVcli,  T  don't  know  that  I  was  the  first 

X-0.  7S.    You  were  very  close  to  the  first? 

A.     Yes. 

X-0.  76.  And  now  when  you  say  that  if  Butte  & 
Superior  had  adopted  flotation  instead  of  proceeding 
with  wet  concentration  methods  at  Basin  they  would 
have  made  over  a  million  dollars,  by  that  you  mean 
that  if  they  had  adopted  the  use  of  flotation  prior  to 
the  time  that  they  did  they  would  have  made  a  mil- 
lion dollars?     Is  that  what  you  mean? 

A.  I  mean  that  if  they  had  started  using  flota- 
tion when  they  started  to  concentrate  the  ores  at  Ba- 
sin, if  they  had  used  flotation  instead  of  wet  concen- 
tration from  the  start  of  their  operations  at  Basin  un- 
til they  finished,  that  their  profits  would  have  been  in- 
creased a  million  dollars. 

^"Q-  77-  ^'^^  ^^Tcy  started  operations  at  Basin  in 
1910? 
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A.     January,    1910. 

X-Q.  78.  Of  course,  Mr.  Atwater,  in  making  your 
computation,  you  have  estimated  all  of  the  costs  at- 
tendant upon  the  milling  operations,  haven't  you? 

A.     Necessarily  so. 

X-0.  79.     Transportation  and  all? 

A.     Yes. 

X-Q.  80.  You  have  made  no  allowance  in  these  fig- 
ures for  the  fact  that  in  1910  the  ores  from  the  mine 
would  have  to  be  hauled  by  wagon  team  down  to  the 
spur,  the  railroad  spur  in  Meaderville  and  then  be 
loaded  on  to  cars  and  transported  to  Basin  oh  local 
freight  rates,   have  you? 

A.  Kdidii't  have  to  change  the  mining  figures  and 
the  ore  4fea2iQ§\igures  at  all  in  that  computation. 

X-Q.  81.  Well,  I  asked  you  if  you  figured  in  the 
transportation  in  your  excess  profits  and  I  thought  you 
said  yes. 

A.  Why,  I  took  the  mining  costs  as  they  were  in 
figuring  these. 

'  X-Q.  82.  Well,  did  you  charge  your  transportation 
costs  to  milling  or  to  mining?  You  certainly  didn't 
charge  your  transportation  cost  to  mining? 

A.  Certainly  not.  I  charged  them  to  transporta- 
tion. 

X-Q.  83.  And  in  estimating  the  mill  costs,  did  you 
figure  in  transportation  as  an  element? 

A.     Certainly. 

X-Q.  81     You  did? 

A.     Ccrtainlv. 
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X-Q.  85.  That  cost  was  very  high,  wasn't  it,  Mr. 
Atwater  ? 

A.     Yes,  indeed. 

X-Q.  86.  So  that  i  may  understand  you,  Mr.  At- 
water, you  mean  that  if  the  Butte  &  Superior  had 
adopted  flotation  in  1910  and  continued  flotation  up  to 
the  time  that  it  actually  did  adopt  flotation,  that  its 
profits  would  have  resulted  in  a  million  dollars  in  ex- 
cess of  what  they  were? 

A.  I  mean  that  yut  with  the  proviso  that  while 
operating  flotation  they  had  done  as  well  in  recoveries 
as  we  did — as,  we  will  say,  I  did  at  Basin  afterwards. 

X-Q.  87.  How  many  years  afterwards,  Mr.  At- 
water? 

A.  The  milling  operations  1  have  just  finished  tes- 
tifying about. 

X-Q.  88.     That  is  several  years  ago? 

A.     That  started  in  1914,  yes. 

X-Q.  89.  There  was  great  advancement,  was  there 
not,  in  the  results  obtained  by  the  use  of  flotation  dur- 
ing that  period? 

A.  There  was  a  great  advancement  in  my  own 
knowledge  of  flotation. 

X-Q.  90.  That  is  to  say  that  you  were  enabled  by 
the  experience  acquired  in  the  use  of  the  flotation  pro- 
cess and  by  the  application  of  mechanical  and  engi- 
neering processes  to  effect  a  greater  degree  of  recovery 
and  to  make  a  higher  grade  of  concentrate?  Isn't  thai 
I  rue? 

A.      Yes,   that  is  true. 
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X-Q.  91.  Now,  by  the  way  of  comparison,  Mr.  At- 
water, would  you  kindly  state  the  difference  between 
the  recovery  upon  the  first  commercial  operations  that 
you  conducted  and  the  recovery  that  you  are  effecting 
in  your  own  plant  at  Basin?    Do  I  make  myself  clear? 

A.     Not  quite. 

X-Q.  92.  Assuming  that  you  are  making  a  recovery 
of  80  per  cent  of  the  mineral  content  while  conduct- 
ing your  first  commercial  operation  with  flotation, 
what  would  have  been  the  relative  recovery,  or  the 
comparative  recovery  with  the  operation  that  you  con- 
ducted at  Basin?  Would  it  have  been  higher  or 
lower  ? 

A.     I   don't  understand  you  now. 

X-Q.  93.  Were  you  making  a  greater  recovery  then 
at  Basin — a  greater  recovery  at  Basin  than  you  were 
making  when  you  Vvcre  conducting  your  first  commer- 
cial operations? 

A.     Yes,    a    greater    recovery. 

X-Q.  94.  How  much  greater?  That  is  what  I  want 
to  get  at. 

A.     Why,  we  are  making. 

X-Q.   95.      Approximately? 

A.     Ten  or  fifteen  per  cent  greater. 

X-Q.  96.  Then  if  under  the  assumption  that  I  have 
made,  if  your  recovery  upon  your  first  commercial 
operation  had  been  8%  why  the  recovery  upon"  the 
more  refined  operation  would  be  90? 

A.     Yes,  take  it  that  way. 

X-O.  97.     What  is  that  due  to,  Mr.  Atwater?    The 
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advancements  made  in  the  operation,  the  knowledge 
gained  and  the  experience  that  has  been  derived  from 
th^*  constant  use  of  the  flotation  process,  studying  the 
factors? 

A.  1  think  ,it  was  mostly  due  to  following  the  ad- 
vice of  Minerals  Separation  experts. 

X-O.  98.    Whose  advice  did  you  follow? 

A.     T.   M.   Owens'   advice. 

X-O.  99.  Was  there  any  marked  change  in  the  op- 
erations since  you  have  known  them? 

A.     Yes,  there  was  quite  a  different  process. 

X-Q.    100.       What  was  that  change? 

A.  You  mean  what  was  the  change  that  Owen 
;ulvised  me  to  put  in? 

X-Q.   101.     Yes. 

A.  Stop  the  use  of  oleic  acid,  change  to  pine  oils, 
reduce  the  amount  of  oil  considerably  and  increase  the 
amount  of  acid. 

X-O.  102.  Well,  how  much  did  you  reduce  your 
oil? 

A.  Reduced  our  oil  four  pounds  a  ton,  when  v^e 
changed  from  oleic  to  pine  oils. 

X-O.  103.  That  was  due  entirely  to  the  character 
of  the  oil — that  is  the  character  of  the  oil? 

A.  I  think  so,  yes.  I  do  not  think  we  could  have 
used  six  pounds  of  pine  oil  successfully  even  the  wav 
we  were  working  then. 

X-O.   104.     Did  you  ever  trv  it? 

A.  I  have  seen  the  machine. oiled  when  it  might 
contain    six   pounds   of   pine   oil. 
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X-Q.  105.     You  don't  know  what  it  did  contain? 

A.     No,  we  didn't  measure  it. 

X-Q.  106.     How  about  machines? 

A.  When  I  started  our  flotation  operations  at  Ba- 
sin we  purchased  what  is  known  as  standard  Minerals 
Separation  machine,  and  we  didn't  change  that  when 
we  changed  the  oils  and  acids. 

X-Q.  107.  And  you  are  still  using  that  so-called 
standard  Minerals  Separation  machine? 

A.     Yes,  sir. 

X-Q.  108.  Did  Owen  recommend  any  other  !iia- 
chine  ? 

A.     He  did  not. 

X-Q.  109.  Do  you  recognize  any  distinction  or  dif- 
ference between  the  standard  P(\inerals  Separation  flo- 
tation machine  and  a  sub-aerated  machine? 

A.     Why  certainly  I  recognize  a  difference. 

X-Q.  110.  Aren't  you  using  a  sub-aerated  ma- 
chine? 

A.     We  are  using  one  now,   yes. 

X-Q,  111.     Upon  whose  advice  did  you  adopt  that? 

A.     That  was  put  in  on  our  own — 

X-Q.  112.  And  you  have  not  entirely  confined  your 
operations  to  the  direction  and  advice  of  ]\Ir.  Owen 
or  the  Minerals  Separation,  have  you? 

A.     Not  entirelv,  no. 

X-Q.  Ilv3.  And  aside  from  advising  you  to  change 
ilie  amount  of  oil  and  to  change  from  the  use  of  oleic 
acid  to  pine  oil,  what  other  changes  did  Mr.  Ov/en 
recommend  to  vou? 
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A.  Why,  he  recommended — he  worked  in  the  plant 
for  quite  a  while  and  during  that  time  he  experimented 
in  many  ways  with  dilutions  of  feed,  with  fineness  of 
grinding,  with  various  treatments. 

X-Q.  114.  Just  confine  yourself  to  the  recommenda- 
tions that  he  made,  Mr.  Atwater,  as  to  the  things  that 
you  adopted.     I  asked  you  what  he  recommended? 

A.  Why,  there  were  many  small  mechanical  de- 
tails in  the  mill.  The  principal  recommendations  that 
he  made  are  those  that  I  have  already  mentioned. 

X-Q.  115.  Well,  at  that  time  had  you  not  informa- 
tion that  pine  oil  was  being  used  elsewhere? 

A.    Yes. 

X-0.  116.     Where  was  it  being  used,  if  you  know? 

A.  I  think  they  Vv'ere  using  pine  oil  at  that  time  at 
the  Timber  Butte  mill  in  Butte. 

X-Q.  117.     What  time  was  that? 

A.     This  was  in  1914. 

X-Q.  118.  Don't  you  know  that  they  were  using 
pine  oil  at  the  Butte  &  Superior  at  that  time  ? 

A.    I  was  about  to  add  at  the  Butte  &  Superior? 

X-Q.  119.  K  I  believe  I  did;  I  don't  know  whether  T 
knev/  it  before;  vve  were  all  changing  our  oils — the 
various  flotation  plants  were  changing  their  oils  prettv 
rapidly  at  that  time,  experimenting. 

X-Q.  120.  Then  Mr.  Owen  did  not  tell  you  anything 
that  was  not  generally  knov/n,  did  he;  that  is,  about 
the  desirability  of  changing  from  oleic  acid  to  pine  oil  ? 

A.    No,  I  suppose  not. 

X-Q.  121.     Now.  the,  what  did  he  tell  vou  that  was 
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not  generally  known,  or  which  you  did  not  know  be- 
fore, in  connection  with  the  process? 

A.  I  think  the  value  of  his  services  to  me  was  main- 
ly in  his  definite  knowledge  and  his  definite  statements 
and  recommendation  in  putting  into  operation — 

X-Q.  122.  I  don't  like  to  interrupt  you,  because  we 
usually  get  along  faster  if  I  don't;  but  please  answer 
the  question;  what  did  he  tell  you  that  you  did  not 
know  and  that  was  not  generally  known  ? 

A.  I  am  not  responsible  for  general  knowledge.  If 
you  ask  me  what  I  know  I  will  tell  you. 

X-Q.  123.  What  did  he  tell  you  that  you  did  not 
know  then? 

A.  He  told  me  to  use  less  oil,  and  the  kind  of  oil  to 
use,  and  more  acid  and  more  heat,  and  I  did  not  know 
that  those  were  the  proper  things  to  do  until  he  told 
me  so. 

X-Q.  124.    You  had  used  heat  before? 

A.     We  had  used  heat  before. 

X-Q.  125.     What  temperature? 

A.  We  ran  the  machine  at  about  100°  F.,  I  be- 
lieve. 

X-Q.  126.  The  centigrade  scale  has  been  used 
throughout  the  testimony,  so  would  you  reduce  that  to 
degrees  centigrade? 

A.    Yes ;  about  40°  C. 

X-Q.  127.    Had  you  ever  operated  before  at  40°  C? 

A.  We  were  operating  then  at  40.  He  raised  the 
temperature  above  40. 

X-0.  128.     To  what? 
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A.    50  or  55°  C. 

X-Q.  129.    Had  you  ever  operated  before  at  55°  C.  ? 

A.    Probably;  certainly  not  steadily. 

X-Q.  130.  Didn't  you  operate  the  Butte  &  Superior 
plant  at  55  to  60°  C? 

A.  No,  I  don't  think  we  operated  the  Butte  &  Su- 
perior plant  as  high  as  we  operated  the  Basin  plant 
which  we  put  in. 

X-Q.  131.  Well,  Mr.  Atwater,  from  your  experi- 
ence in  flotation,  do  you  or  do  you  not  subscribe  to  this 
general  statement,  that  every  ore — and  in  that  I  em- 
brace tailings  of  course. 

A.    Yes. 

X-Q.  132.  Every  oie  furnishes  its  own  flotation 
problem  ? 

A.    Yes,  I  subscribe  to  that  general  statement. 

X-Q.  133.  Then  the  changes  and  variations  which 
ire  made  in  operation  are  largely  due  to  the  character 
of  the  product  being  treated;  is  that  not  true? 

A.    That  is  true. 

X-Q.  134.  So,  where  a  greater  degree  of  heat,  a 
larger  amount  of  oil,  a  larger  amount  of  acid,  if  acid 
is  used — a  greater  degree  of  agitation,  a  greater  de- 
gree of  dilution,  all  are  factors  that  enter  into  flota- 
tion operations  as  you  endeavored  to  apply  them  to  dif- 
ferent products,  isn't  that  true? 

A.    Yes,  that  is  true. 

X-Q.  135.  What  is  the  percentage  of  iron  and  in- 
soluble in  your  present  concentrates,  your  copper  con- 
centrate; T  only  mean  approximately,  of  course. 
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A.  The  iron  runs  about  10%  and  the  insoluble  runs 
15  or  20% ;  that  will  do  for  an  approximation. 

X-Q.  136.    What  is  the  per  cent  of  iron? 

A.    About  10%  I  said,  and  15  or  20%  insoluble. 

X-0.  137.  What  is  the  balance  of  your  hundred 
per  cent? 

A.     Well,  we  have  the  copper  and  the  silver. 

X-O.  138.    You  have  9%  copper? 

A.  Well,  add  it  up  there;  there  is  9%  copper;  add 
the  silver  to  that,  and  then  add  the  10%  of  iron,  and 
we  have  a  little  lead — 1  %  of  lead,  no,  there  is  very  lit- 
tle lead.  The  rest  would  be  insoluble,  or  very  nearly 
so;  it  would  make  about  40,  wouldn't  it? 

X-O.  139.  Do  you  desire  now  to  say  that  your  in- 
soluble is  45  rather  than  15? 

A.     Yes,  I  think  that  is  closer  to  it.  - 

X-Q.  140.  Nov/,  these  copper  concentrates  that  were 
made  from  the  tailings  deposited  during  the  old  Heinze 
operations,  at  Basin  reduction  works,  extending  over 
a  period  of  a  number  of  years  prior  to  1910? 

A.     Yes. 

X-Q.  141.  What  is  your  ratio  of  concentration  in 
the  treating  of  those  tailings? 

A.  About  eight  or  nine  tons  of  ore  into  one  of  con- 
centrate. 

X-O.  142.  Running  9%  copper,  the  concentrate,  of 
course  ? 

A.     Yes. 

X-Q.  143.  What  is  the  copper  assay  of  the  heads 
into  vour  flotation  machine? 
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^A.    About  1.25%  copper. 

A.  The  tails  run  around  .2  when  the  machine  is 
operating  well. 

X-Q.  145.  What  does  it  run  when  it  is  not  operat- 
ing well? 

A.    About  .4  or  .5. 

X-Q.  146.  What  else  do  you  find  in  those  tailings; 
what  other  metal? 

A.  Silver,  and  a  little  bit  of  gold;  silver  is  the  only 
thing  that  amounts  to  anything  in  value. 

X-Q.  147.  You  stated  that  you  were  using  a  sub- 
aeration  machine;  I  more  properly  should  have  asked 
this  a  while  ago  when  we  were  discussing  your  plant. 
Was  that  sub-aeration  machine  in  existence  in  1910  or 
was  there  such  a  machine  in  existence  in  1910 — to  your 
knowledge,  of  course? 

A.     Not  to  my  knowledge. 

X-Q.  148.  Now,  Mr.  Atwater,  regarding  this  esti- 
mate that  you  made  of  a  million  dollars  excess  profits 
between  the  time  that  the  Basin  mill  started  on  wet 
concentration  and  the  time  when  flotation  was  adopted, 
v^hat  recovery  do  you  assume  in  your  wet  concentra- 
tion upon  the  Butte  &  Superior  ore? 

A.  When  I  made  that  computation  I  believe  I  used 
55%  recovery;  between  55  and  60%  I  must  have  used. 

X-Q.  149.     You  would  not  assume  65  or  70? 

A.    I  did  not  assume  65  to  75,  no. 

X-Q.  150.  Would  you  do  that  from  your  knowledge 
of  that  ore? 

A.     I  would  not. 
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X-O.  151.  When  you  say  you  would  not  assume  65 
to  70%  recovery,  have  you  in  mind  the  plant  in  which 
you  were  operating? 

A.    Yes. 

X-Q.  152.     Is  that  one  of  the  factors? 

A.     Yes,  indeed. 

X-Q.  153.  By  that  you  mean  that  the  Basin  plant 
was  not  well  adapted  to  milling — to  successful  milling, 
do  you  not? 

A.    Yes. 

X-Q.  154.  Well,  how  would  that  have  affected  the 
increased  recovery  in  flotation,  if  the  Basin  plant  was 
wasteful?  How  would  that  affect  the  additional  re- 
covery by  flotation? 

A.  Well,  the  best  we  ever  did  in  the  way  of  recov- 
eries at  the  Basin  plant  by  wet  concentration  for  a 
THonth's  average,  was  60%  I  believe;  60  or  very  close 
to  that. 

A.     Yes. 

X-Q.  156.     The  mill  was  all  out  of  alignment? 

A.    Yes. 

X-Q.  157.  The  launders  were  right  against  the 
ground,  underneath  the  floors,  causing  a  constant  over- 
flow and  flooding  of  the  mill,  was  it  not? 

A.     The  mill  was  in  very  bad  condition. 

X-Q.  158.  The  elevators  were  in  very  bad  condi- 
tion, constantly  breaking  and  overflowing  and  not  per- 
forming their  functions,  were  they  not? 

A.    That  is  true. 

X-Q.   159.     It  was  impossible  to  place — I  wouldn't 
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say  it  was  impossible,  but  it  was  practically  impossible 
to  place  your  tables  upon  a  level  base  for  successful 
table  operations,  was  it  not? 

A.    Yes. 

X-Q.  160.  The  mill  was  sloping  down  hill,  was  it 
not? 

A.    Yes,  it  Avas  actively  sloping  down  hill. 

X-Q.  161.     It  was  a  very  bad  mill,  was  it  not? 

A.     A  very  bad  mill. 

X-Q.  162.  Do  you  think  that  had  anything  to  do 
with  the  fact  that  there  was  14  per  cent  zinc  contained 
in  the  tailings  ? 

A.    Yes. 

X-Q.  163.  Now  in  addition  to  the  tailings  that  you 
found  there  as  a  result  of  Butte  &  Superior  operations 
were  there  any  other  tailings  deposited  there? 

A.     No. 

X-Q.  164.  Don't  you  know,  Mr.  Atwater,  that  there 
was  the — that  during  the  Heinze  operations  that  a  large 
tonnage  of  zinc  ore  from  the  La  France  mine  or  the 
Lexington  mine  of  the  La  France  Company  had  been 
milled  in  that  plant  at  Basin? 

A.  I  know  that  they  had  a  mill  running  there  of  a 
few  hundred  tons — I  would  call  it  a  few  hundred  tons, 
not  a  large  tonnage. 

X-Q.  165.  You  state  that  as  a  matter  of  knowledge 
or  as  a  matter  of  impression,  Mr.  Atwater — I  better 
ask  you  this  way:  Do  you  know  whether  or  not  the 
Basin  Reduction  Company  or  the  La  France  Company 
operated  that  mill   upon  Lexington  ores  over  a  con- 
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siderable  period  of  time  constantly,  meaning  many 
months. 

A.    You  mean  while  we  were  operating  there? 

X-Q.  166.    No,  I  mean  before? 

A.    No,  I  do  not  know. 

X-Q.  167.  Now,  during  the  time  that  the  Butte  & 
Superior  was  operating  at  the  Basin  mill  or  at  least 
during  a  part  of  the  time  the  Butte  &  Superior  was 
operating  at  the  Basin  mill,  the  mill  was  divided  into 
two  units,  was  it  not? 

A.    Yes. 

X-Q.  168.  Butte  &  Superior  using  one  unit  and  the 
La  France  or  Basin  Reduction  Company  using  the 
other? 

A.  The  La  France  Copper  Company  reserved  the 
right  to  use  the  other  half. 

X-Q.  169.    And  they  did  do  that,  did  they  not? 

A.     For  a  short  time. 

X-Q.  170.     Can  you  tell  how  long  a  time? 

A.     No,  I  can't  tell  you  that. 

X-Q.  171.  Can  you  tell  us  what  tonnage  of  zinc  ore 
from  the  Lexington  mine  they  treated  there? 

A.  No,  I  can't  tell  you  that.  I  was  under  the  im- 
pression it  was  a  few  hundred  tons  while  we  were 
there. 

X-Q.  172.  Then  I  will  ask  you  one  general  question 
to  cover  all  of  that:  Can  you  tell  us  the  recovery  that 
they  made;  the  percentage  of  zinc  in  their  tailings;  or 
approximately  the  number  of  tons  of  tailings  deposited 
by  the  La  France  operations? 
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A.     1  cannot. 

X-Q.  173.    Or  anyone  of  those  facts? 

A.     None  of  them. 

X-Q.  174.  Now,  in  estimating  the  profits  which 
you  say  might  have  accrued  to  the  Butte  &  Superior, 
what  allowance  for  interest  and  amortization  on  the 
original  investment  did  you  make? 

A.    I  made  no  allowance  whatever. 

X-Q.  175.  How  did  you  calculate  the  amortization 
on  the  hypothetical  flotation  plant?  ' 

A.  I  had  the  figures,  costs  and  returns,  of  expenses 
that  went  to  the  Butte  &  Superior  operations  in  Butte 
and  Basin.  I  had  those  at  the  time  and  I  added  to 
them  the  cost  of  treating  the  tailings,  which  I  had 
treated  myself  there.  T  knew  the  cost  per  ton  of  treat- 
ing those  tailings.  1  added  #»« — I  added  to  the  con- 
centrate rEpcfts  the  extra  recovery  they  would  have 
made,  and  as  1  remember  these  computations,  the  dit- 
ference  was  over  a  million  dollars. 

X-Q.  176.  Now,  Mr.  Atwater.  can  you  furnish  us 
v/ith  a  table  which  you  used? 

A.     What  table? 

X-Q.  177.  The  table  that  you  used  in  getting  up 
these  figures?  A  table  showing  all  of  the  facts  that 
you  considered  in  arriving  at  this  one  million  dollar  in- 
creased profits? 

A.  The  table  of  costs  for  the  Butte  &  Su])erior  oper- 
ations or  the  table  of  my  computations? 

X-Q.  178.     The  table  of  your  computation? 
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A.  No,  I  cannot.  I  made  those  computations  some 
years  ago. 

X-Q.  179.    Well,  surely,  Mr.  Atwater— 

A.     (Interrupting.)     I  haven't  got  those  papers. 

X-Q.  180.  Can't  you  do  it  for  us  now;  can't  you 
make  up  a  table? 

A.    While  I  am  sitting  here? 

X-Q.  181.     Oh,  no,  no,  not  while  you  sit  there. 

A.     Why,  certainly,  yes. 

X-Q.  182.    When  will  you  do  that? 

A.  I  will  do  that  as  soon  as  I  am  able,  I  will  today 
or  tomorrow. 

X-Q.  183.     Will  you  do  that  and  furnish  it  to  us? 

A.    With  pleasure. 

X-Q.  184.  Did  you  add  to  the  cost  of  concentrating 
equipments  and  operations  to  keep  the  tailings  out  of 
the  creek  at  Basin?  Do  you  recall  that  now  offhand, 
whether  you  did  or  not? 

A.  Oh,  no,  I  didn't  add  that.  There  was  no  cost  to 
that. 

X-Q.  185.  Did  you  add  the  cost  of  installing — of 
installation  for  finer  grinding? 

A.     Certainly. 

X-Q.  186.     You  did? 

A.     Certainly. 

X-Q.  187.  Finer  grinding  would  have  been  neces- 
sary? 

A.     Yes. 

X-Q.  188.    How  many  mills  did  you  allow  for? 

A.    I  didn't  allow  for  anv  number  of  mills.     I  mere- 
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ly  took  the  cost  of  our  own  operations  at  Basin.  By 
our  own  operations,  1  mean  the  operations  in  our  pres- 
ent flotation  plant. 

X-Q.  189.  All  of  these  things  of  course  that  you 
took  into  consideration  will  be  shown  upon  the  table- 
that  you  are  going  to  furnish  us,  isn't  that  true? 

A.  I  will  show  you  the  way  I  arrive  at  my  figures, 
at  my  results. 

X-Q.  190.  Now,  practically  all  of  this — what  pro- 
portion I  will  ask  you  of  the  fifty  to  sixty  thousand 
tons  of  tailings  were  produced  before  flotation  was  in- 
stalled at  Basin,  if  you  know,  Mr.  Atwater? 

A.  You  mean  before  we  put  the  Hyde  plant  in  at 
Basin? 

X-Q.  191.  Before  Mr.  Hyde  put  the  Hyde  plant  in 
at  Basin,  yes. 

A.  About  half  of  that  amount — I  am  guessing  at 
that ;  1  can't  tell  it  accurately  without  the  record. 

X-Q.  192.  Mr.  Atwater,  do  you  remember  a  visit 
made  by  Mr.  Dosenbach  and  Mr.  Wickes  to  your  mill 
just  after  you  had  started  operations? 

MR.  WILLIAMS:  Unless  the  intent  of  the  testi- 
mony is  to  in  some  way  bear  upon  the  direct  examina- 
tion, it  seems  to  me  that  that  is  unwarranted. 

MR.  KREMER:     It  is  or  I  wouldn't  have  asked  it. 

THE  COURT:     We  will  see  what  he  comes  to. 

X-Q.  193.    MR.  KREMER:    Do  you  know? 

A.  Yes,  I  remember  a  visit  by  Mr.  Dosenbach  and 
Mr.  Wickes. 

X-Q.  194.  After  you  had  been  operating  a  couple 
of  months  approximately? 
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A.     Yes,  I  think  so. 

X-Q.  195.  You  were  using  six  to  ten  pounds  of 
oleic  acid  then,  were  you  not? 

A.  We  were  using  all  of  six  pounds,  yes.  We 
might  have  been  using  ten  pounds. 

X-0.  196.  And  Mr.  Owen  visited  your  plant  at  that 
time? 

A.     I  think  later. 

X-0.  197.    After  that? 

A.     I  think  later. 

X-O.  198.  Didn't  they  tell  you  at  that  time  to  use 
])ine  oil  with  the  oleic  acid. 

A.  I  don't  remember  their  telling  me  to  use  pine  oil 
with  oleic  acid,  no. 

X-Q.  199.  Do  you  remember  telling  anyone  at  your 
plant? 

A.     1  do  not,  no.     I  don't  remember  that. 

X-Q.  200.  Was  it  communicated  to  you  that  they 
had  told  any  one  of  yotu*  employes? 

A.     I  do  not  remember. 

X-Q.  201.  What  was  the  circumstances  if  any  of 
the  comment  about  pine  oil  during  that  visit? 

A.  I  know  of  no  comment  on  pine  oil  during  that 
visit. 

X-Q.  202.  And  will  you  state  that  they  did  not  tell 
you  to  use  pine  oil  v/ith  the  oleic  acid? 

A.     I  will  not  state  so. 

X-Q.  203.  You  wijl  only  sa\-  that  you  ('.n  iv^t  re- 
member? 

A.     That  is  all  I  can  sav. 
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X-Q.  204.  You  certainly  would  have  remembered 
it,  Mr.  Atwater,  would  you  not? 

A.  If  they  told  me  so  then  I  don't  remember,  Mr. 
Kremer. 

X-Q.  205.  All  right.  Mr.  Atwater,  did  you  ever 
see  the  flotation  process  practiced  in  an  operation  pro- 
vided with  three  spitzkastens,  such  as  is  shown  by  the 
diagram  accompanying  the  patent  in  suit,  835,120? 
Did  you,  Mr.  Atwater? 

A.     I  don't  remember  such  a  machine. 

X-O.  206.  Being  as  interested  as  you  are  in  flota- 
tion, you  probably  would  have  remembered  if  you  had 
ever  seen  it,  would  you  not? 

A.  I  think  if  I  saw  a  machine  like  that  running  and 
treating  ores  that  I  would  remember  it,  yes. 

X-Q.  207.  Did  you  ever  see  one  that  was  not  run- 
ning and  treating  ores  ? 

A.  You  mean  a  full  sized  machine  built  to  treat 
commercial  ores? 

X-Q.  208.     Yes. 

A.  T  think  T  would  remember  having  seen  that  ma- 
chine. 

X-Q.  209.     But  you  never  did? 

A.     No. 

X-Q.  210.  Did  you  ever  see  a  flotation  process  prac- 
ticed with  up  currents  of  water  in  the  spitzkasten  as 
shown  in  patent  835,120? 

A.  You  are  referring  to  this  machine?  1  haven'i 
read  the  description  of  it.  It  is  rather  hard  to  read 
some  of  these  pictures. 
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X-Q.  211.    Can't  you  read  the  picture? 

A.    It  shows  no  current. 

X-Q.  212.     What? 

A.  You  mean  there  are  up  currents  of  water  desig- 
nated here? 

X-Q.  213.    What  are  these? 

A.  I  don't  remember  seeing  such  a  machine  with 
up  currents  of  water,  no. 

X-Q.  214.  You  would  remember,  would  you  not,  if 
you  had  seen  it? 

A.     I  don't  know. 

X-Q.  215.  Have  you  ever  seen  the  flotation  plant 
practiced  with  the  cone  Gabbett? 

A.     On  a  commercial  scale? 

X-Q.  216.     Yes. 

A.     No. 

X-Q.  217.  Have  you  seen  it  in  experiments  per- 
formed ? 

A.     Yes. 

X-Q.  218.     In  the  court  room  and  in  laboratories? 

A.     Yes. 

X-Q.  219.  Have  you  ever  seen  the  flotation  process 
practiced  in  an  apparatus  in  which  the  pulp  after  agi- 
tation flowed  over  an  open  apron  such  as  is  shown  by 
the  diagram  accompanying  patent,  835,120? 

A.  No,  I  never  saw  any  operation  carried  on  with 
that  machine. 

X-Q.  220.  Do  you  think  it  practicable  to  use  such  a 
machine  as  I  have  described,  in  commercial  operations? 

A.    Why,  T  think  it  is  practicable,  yes. 
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X-Q.  221.     Why  haven't  you  done  it? 
A.     Perhaps  I  never  thought  of  doing  it. 
X-Q.  222.     You  have  seen  that  picture  many  times, 
haven't  you? 

A.     I  never  studied  that  picture. 
MR.  KREMER:    That  is  all. 

RE-DIRECT  EXAMINATION. 
BY  MR.  WILLIAMS: 

R-Q.  223.    You  have  mentioned  Mr.  T.  M.  Owen? 

A.    Yes. 

R-Q.  224.  What  was  his  position  in  connection 
with  Minerals  Separation  Limited? 

A.  He  was  one  of  their  field  experts  at  that  time 
he  made  the  recommendation  I  spoke  about. 

R-Q.  225.  And  was  he  sent  to  you  by  Minerals 
Separation? 

A.     Yes,  he  was. 

R-Q.  226.  I  didn't  ask  you  the  extent  of  the  dump 
of  the  Heinze  copper  dumps  that  you  are  now  treat- 
ing. What  was  the  amount  of  these  dumps  at  the  time 
you  started  operations? 

A.  Between — about  sixty  thousand  tons,  maybe 
eighty  thousand  tons.  They  are  very  difficult  to  meas- 
ure as  they  lie. 

R-Q.  227.  There  was  something  said  about  some 
other  dumps — you  live  at  Basin,  don't  you? 

A.     I  live  at  Basin. 

R-Q.  228.  You  know  pretty  nearly  what  dumps  are 
there,  don't  you? 
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A.    Yes,  I  ought  to  know. 

R-Q.  229.     If  there  were  any  other  dumps  there  you 
would  probably  know  it,  wouldn't  you? 
A.     Yes,  indeed. 
MR.  WILLIAMS:     That  is  all. 

WILLIAM  MASON  GROSVENOR,  called  as 
a  witness  in  behalf  of  the  plaintiff  in  rebuttal, 
being  first  duly  sworn,  testified  as  follows: 

DIRECT  l^XAMINATION. 
BY  MR.  WILLIAMS: 

Q.  1.     State  your  name  and  residence? 

A.  William  Mason  Grosvenor:  \25  West  58th 
street,  New  York  City. 

O.  2.  What  are  your  cjualifications  as  to  scientific 
matters  involved  in  the  process  of  froth  flotation  con- 
centration of  ores? 

A.  My  under-graduate  training  was  obtained  at  the 
Polytechnic  Institute  at  Brooklyn,  where  I  pursued 
both  the  chemical  and  engineering  courses  for  five 
years,  and  received  the  degree  of  Bachelor  of  Science. 
As  a  matter  of  fact  I  was  interested  in  physics  and 
chemistry  a  great  many  years  before  T  went  to  college 
and  was  experimenting  with  them. 

AitQv   graduating   I    returned    there    as    Dr.    Peter 
Austin's  assistant  and  did  teaching  work  for  a  year 
Dr.  Austin  advised  me  not  to  continue  teaching  work 
but  to  pursue  my  course  and  T  went  to  John  Hopkins 
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Uni\^ersily,  where  I  took  the  major  courses  in  chem- 
istry with  physics  and  mathematics  as  minors,  the 
chemical  work  being  under  Dr.  Remsen,  the  physics 
and  mathematics  both  under  Roland  and  Ames.  The 
physics  and  mathematical  work  was  completed  the  first 
year  and  it  then  became  necessary  for  me  to  do  some 
practical  work,  interrupt  my  education.  I  went  west 
for  some  New  York  people — came  west  to  investigate 
the  iron  ore  and  gold  and  silver  ore  mining  and  treat- 
ment, the  iron  in  Michigan  and  Minnesota  and  the 
gold  and  silver  in  Cripple  Creek  and  some  other  points 
in  Colorado.  After  that  I  became  chief  chemist  of  the 
Costner  Electrolitic  Alkali  Plant  in  Saltville,  Virginia, 
where  I  became  especially  interested  in  electro-chemical 
work  and  was  then  able  to  pursue  my  educational  work, 
so  that  I  went  to  the  University  of  Pennsylvania  to 
get  the  electro-chemical  work  under  Professor  Smith. 
There  I  also  had  physical  chemistry  under  Professor 
Harden  and  physics  under  Dr.  Barker. 

Since  leaving  the  University  practically  all  of  my 
time  has  been  devoted  to  technical  work. 

O.  3.  Did  you  refer  to  the  fact  of  any  degree  re- 
ceived at  the  University  of  Pennsylvania? 

A.  I  failed  to  mention  that  I  received  the  degree  of 
Doctor  of  Philosophy  in  1898. 

Since  leaving  the  university  my  w^ork  has  been  al- 
most exclusively  the  study  and  investigation  of  indus- 
trial processes  and  the  principles  on  which  they  de- 
pend, generally  with  a  view  to  improving  their  com- 
mercial  operations,   and  occasionally  with   a  view   to 
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patent  distinction  or  characterization.  The  first  work 
that  I  did  was  the  investigation  of  the  electrolytic  gold 
extraction  process,  which  never  became  practical.  The 
theory  was  all  right,  there  was  plenty  of  theory,  but  it 
was  one  of  those  cases  of  an  invention  that  fails  be- 
cause of  some  perhaps  perfectly  obvious  practical  point 
that  had  been  overlooked  because  no  one  happened  to 
think  of  it.  Then  I  undertook  work  for  the  Ampere 
Electro-Chemical  Company,  a  corporation  organized  to 
do  inventing  and  developing  work  in  scientific  lines. 
With  that  were  associated  C,  S.  Bradley,  men  like 
Prof.  Pupin<^,  of  Columbia  University;  Messrs.  Crock- 
er &  Wheeler,  of  Crocker,  Wheeler  &  Co.,  and  Cooper 
Hewitt.  In  1900  I  went  to  the  General  Chemical  Com- 
pany as  general  superintendent  of  ♦fee*  plants  manufact- 
uring chemicals,  and  two  years  later  to  the  investiga- 
tion department  of  that  company,  where  the  v^^ork  was 
the  examination  and  investigation  of  means  of  improv- 
ing our  own  processes,  and  also  of  new  processes 
brought  in  for  the  consideration  of  the  company.  I 
then  became  superintendent  of  the  Contact  Process 
Company  of  Buffalo,  which  had  purchased  and  was  in 
the  process  of  installing  a  number  of  new  processes 
from  Germany,  and  was  compelled  to  do  a  good  deal 
of  studying  of  new  method^. ^After  that  some  work 
was  done  in  the  design  and  construction  of  conveying 
and  handling  machinery  as  a  contractor,  and  in  that 
work  I  came  in  contact  with  a  number  of  technical  and 
mechanical  problems  in  the  new  industries  that  were 
being  installed  at  Niagara  Falls.     From  1907  to  date 
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I  have  been  engaged  in  consulting  practice  in  New 
York  City,  and  my  wor}c  has  brought  me  in  fairly  inti- 
mate contact  with  a  number  of  colloids,  such  as  glue, 
leather,  paper  and  celluloid. 

Q.  4.  When  did  you  commence  to  give  any  study  to 
the  subject  of  the  flotation  concentration  of  ores? 

A.  About  the  beginning  of  1914,  when  I  undertook 
for  Minerals  Separation,  Limited,  a  study  of  the  pro- 
ces,  the  literature,  and  the  principles — particularly  the 
principles  upon  which  the  process  relied,  as  far  as  could 
be  ascertained. 

O.  S.  And  in  the  suit  of  Minerals  Separation  Limit- 
ed, against  Miami  Copper  Company,  which  was  tried 
at  Wilmington,  Delaware,  did  you  give  any  testimony 
and  do  any  work  in  connection  with  that  suit? 

A.  I  did  a  great  deal  of  work  in  the  preparation 
for  the  suit,  and  made  a  great  many  hundred  tests, 
and  photographed  a  number  of  them,  using  the  mov- 
ing picture  method  of  photography,  and  testified  dur- 
ing the  trial,  and  presented  the  pictures  of  what  hap- 
pened under  given  conditions  with  given  materials. 

Q.  6.  Were  those  pictures  exhibited  to  Judge  Brad- 
ford? 

A.     They  were. 

Q.  7.    And  put  in  evidence  in  that  case? 

A.     They  v/ere. 

Q.  8.  And  were  they  exhibited  to  the  Circuit  Court 
of  Appeals  of  the  Third  District  at  Philadelphia  dur- 
ing the  argument  of  the  appeal? 

A.    Thev  were. 
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Q.  9.  In  the  course  of  your  study  of  flotation  have 
you  examined  the  operations  of  the  mills  that  were 
operating  the  process? 

A.  At  the  Miami  mill,  at  Inspiration — where  I  had 
of  course  more  opportunity  to  discuss  the  processes 
with  men  who  were  working  it — and  at  Anaconda; 
also  at  the  Butte  &  Superior. 

Q.  10.  Now,  the — before  going  into  a  consideration 
of  the  phenomena,  will  you  define  the  terms  of  the  art, 
insofar  as  you  propose  to  use  them? 

A.  In  order  to  avoid  confusion,  I  will  try  to  use 
mineral  and  gangue  in  the  sense  that  by  mineral  I  mean 
sulphide  or  similar  non-wetting  portion  of  the  ore,  in- 
cluding sometimes  miCtal;  and  by  gangue,  the  silicious 
or  other  portions  of  the  ore  not  mineral. 

By  oil  I  mean  the  undissolved  portions  of. the  liquid, 
or  easily  liqu/fied  organic  bodies,  having  a  preference 
for  wetting  minerals  as  compared  to  gangue.  I  do  not 
mean  vinegar  or  acetic  acid  of  any  strength,  or  alco- 
hol, or  dissolved  phenol ;  that  is,  I  do  not  mean  to  refer 
to  them  as  oils. 

By  frothing  agent,  or  mineral  frothing  agent,  I  mean 
a  body  capable  of  producing  a  highly  mineralized  froth 
by  the  addition  of  it  alone  to  a  properly  aerated  and 
agitated  pulp.  An  oil  may  be  a  mineral  frothing  agent. 
A  soluble  frothing  agent  is  one  which  is  dissolved  in 
the  water  of  the  ore  pulp. 

When  I  speak  of  selection  and  selectivity,  I  mean 
the  act  or  power  respectively  of  attaching  to  one  body 
rather  than  to  another. 
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By  affinity  and  attraction  I  mean  the  tendency  oi 
one  thing  to  attach  itself  to  another   (without  going 
into  the  question  of-  whether  the  reasons  are  physical 
or  chemical)  and  to  remain  thus  attached,  or  by  pref 
erence  in  close  proximity. 

When  I  speak  of  a  film  or  layer,  I  mean  to  try  to 
make  some  distinction  between  the  two,  because  a  film 
is  a  thin  layer,  and  while  it  is  true  that  no  major  limit 
can  perhaps  be  set  to  the  thdckness  of  a  film,  I  should 
regard  it  as  absurd  to  speak  of  an  oil  film  or  adsorp- 
tion layer  anything  like  1/100  of  an  inch  thick. 

Now,  in  regard  to  adsorption,  I  think  the  use  of  that 
word  should  be  limited  to  the  increased  concentration 
of  a  dispersoid  within  the  adsorption  medium  at  the 
boundary  of  the  medium,  a  strictly  surface  effect. 
Now,  a  dispersoid  is  anything  that  is  dispersed,  like 
salt  dissolved  in  water,  or  colloidal  slimes,  so-called, 
suspended  in  water,  and  the  water  in  that  case  is  called 
the  dispersion  medium,  the  thing  in  which  the  disper- 
soid is  dispersed.  That  was  the  definition  I  prefer  of 
adsorption,  the  drawing  together  or  concentration  of 
this  dispersed  material  at  the  face  (the  limiting  face) 
of  this  dis^^ersion  medium — the  meaning  which  Van 
i  fi'i'M'-MriT  the  ongmator  of  the  term,  preferred  to 
give,  it.  However,  the  defendant's  scientific  experts 
have  used  the  word  adsorption  in  its  far  more  general 
sense,  meaning  the  unequal  distribution  of  th^  sub- 
stance at  the  boundary  between  two  phases,  and  \ 
think  it  would  be  wiser  to  have  that  meaning  for  the 
d,i.scu^s.ion.      For    instance,'  we   speak   of   two   phases. 
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water  and  air  where  they  meet.  We  speak  of  those  as 
a  liquid  phase  and  a  gaseous  phase,  and  it  is  in  tha^  at 
the  interface^  that  the  water  is  forming  a  layer  increas- 
ingly dense  as  it  approaches  that  face,  and  increasingly 
heavy  (that  is,  in  the  sense  of  specific  gravity)  and  the 
air,  as  it  approaches  that  interface  is  increasingly  con- 
densed and  will  form  a  very,  very  thin  layer  thereat. 

I  want  to  avoid  the  sort  of  confusion  which  seems  to 
me  toarise  if  we  do  not  stay  with  one  definition  or  the 
other.  Professor  Taggart,  when  asked  if  there  was 
not  an  adsorption  layer  at  the  oil-water  face  (Diagram 
7,  exhibit  130,  Q.  142  and  143),  answered:  ''Adsorp- 
tion of  What?"  and  went  on  to  say,  ''I  don't  know  of 
any  particular  adsorption  there  that  is  of  any  import- 
ance in  the  discussion.  It  is  possible,  it  is  true,  that  if 
there  is  present  in  either  the  oil  or  the  water,  any  con- 
taminant, there  will  be  adsorption  of  that  contaminant 
at  that  interface,  but  I  do  not  know  of  any  such  con- 
taminant in  the  flotation  process."  For  instance,  there 
he  seemed  to  use  the  a  Van  McumiioTfjn  definition.  In 
answer  to  question  No.  146  he  has  changed  his  thought, 
or  the  idea  is  changed,  and  he  said:  "There  is  a  layer 
of  regularly  varying  concentration,  from  all  oil,  less 
and  less  and  less  oil,  to  all  water."  In  question  Na 
147:  "Unquestionably  that  would  be  an  adsorption 
layer."    Page  904. 

Prof.  Bancroft  has  refused  to  regard  the  surface 
film  of  water  varying  in  density  where  it  met  any  limi- 
tation— where  it  met  air — as  an  adsorption  layer;  in 
fact  he  quite  scouted  the  idea,  although  he  defines  ad- 
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sorption  himself,  as:  "Adsorption  is  surface  conden- 
sation, or  concentration,"  and  there  would  be  conden- 
sation— concentration  in  the  condensation  at  that  layer. 

Also  it  has  been  said  in  testimony  that  particles  of 
mineral  .005  iiulliin<uleg3  in  diameter  are  adsorbed  into 
an  interfacial  film.  The  precise  dimensions  are  not 
g^iven,  but  they  were  spoken  of  as  the  mineral  used  in 
flotation,  and  that  is  one  of  the  intermediate  sizes  of 
particles.  That!  also  stated  in  connection  with  the  tes- 
timony in  regard  to  Diagram  No.  7  by  Prof.  Taggart, 
question  141,  and  was  adopted  by  Prof.  Beach,  ques- 
tion 157,  page  1014,  concerning  which  we  are  told  that 
the  film  may  be  100  molecules  thick.  Prof.  Beach, 
question  152,  page  1012,  "that  would  be  somewhere  in 
the  neighborhood  of  four  millionths  of  an  inch."  That 
illustrates  one  view  of  the  adsorption  layer,  while  Pro- 
fessor Bancroft  would  have  us  regard  as  an  adsorption 
layer  any  thickness  of  oil  whatever,  or  of  any  adhesive 
material,  that  will  hang  onto  mineral  or  to  metal ;  ques- 
tions 160  and  161,  page  1131.  He  might  regard  the 
butter,  no  matter  how  thick  the  layer  was,  on  the  small 
boy's  bread,  as  being  adsorbed.  By  adsorption,  there- 
fore, I  shall  try  to  confine  myself  to  the  film  which  is 
held  to  the  mineral  by  the  range  of  forces  wfaioh — hj 
tho  range  o^  ^opoofe.  at  the  interface  exclusively,  II  shall 
regard  as  coherentiH44the  additional  oil  or  material  which 
sticks  to  that  film.  I  think  there  is  a  difference  and 
an  important  difference  between  those  two. 

By  bubble  I  do  not  mean  merely  the  air  in  the  bubble 
or  the  outside  skin  or  surface,  which  may  be  some  hun- 
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dred  thousandths  of  an  inch  thick,  or  the  adsorbed  film 
of  acetic  acid  on  the  outside  of  that  interface,  which 
may  be  a  few  hundred  thousandths  of  an  inch  thick, 
or  the  layer  of  oil  which  I  should  call  film  of  oil,  on 
the  inside,  which  sUiay  be  a  few  hundred  thousandths 
thick,  or  the  adsorption  film  between  that  oil  and  the 
air,  but  I  mean  the  whole  bubble,  as  it  moves  through 
the  pulp,  including  everything  that  functions  as  a  bub- 
ble proper.  That  is  a  natural  definition  and  its  im- 
portance becomes  considerable  as  we  go  into  the  mat- 
ter. 

By  attachment,  either  indirect  or  direct,  and  possi- 
bly very  intimate  between  the  air  and  the  mineral,  I 
do  not  limit  the  kind  of  attachment  to  surface  tension 
or  electrostatics,  or  any  other  cause  or  method  of  at- 
tachment, but  when  I  speak  of  direct  attachment  I 
mean  the  direct  attachment  of  that  mineral  particle  to 
the  air  bubble,  which  is  intimate  and  physically  im- 
mediate, holding  the  two  together  as  a  whole,  with 
whatever  adsorption  layers  there  may  be  on  the  sur- 
face, either  of  mineral  particle  or  of  the  bubble  as  a 
whole.  Where  something  comes  between  the  mineral 
and  the  air,  with  a  practical,  substantial,  effective  ac- 
tion to  separate  them  in  space,  and  materially  affects 
their  inter-action,  for  the  purposes  in  mind  I  would 
call  the  attachment  then  an  indirect  attachment. 

Professor  Taggart  himself,  quite  naturally  and  un- 
consciously makes  the  same  distinction  and  the  same 
definition,  when  he  overlooks  the  theoretical  side  ;  on 
page  912,  question  177:     **Q.    And  where  is  the  min- 
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eral,  the  metalliferous  mineral  product?  A.  The  min- 
eral is  wholly  within  the  bubble,  the  film."  Then  he 
g^oes  on  to  emphasize  that,  not  as  a  theory  but  as  an 
observation  of  fact:  This, direct  attachment  to  the 
bubble- 
Also  Prof.  Beach,  in  the  answer  to  question  36, 
where  he  refers  to  "this  adsorption  layer,  from  which 

bubbles  may  be  constructed,  and  by  its  adhesion  to  the 

» 
particles  they  are  separated  from  the  gangue. 

To  illustrate  this  point,  I  want  to  submit  a  set  of 
diagrams,  of  which  No.  1 — (I  have  not  numbered 
these,  Mr.  Williams,  and  I  am  sorry  to  say  we  have  no 
reproductions  of  them) — shows  much  enlarged  what  J 
have  many  times  seen  to  be  the  position  of  the  unoiled 
mineral  when  attached  to  the  unoiled  air  bubble  in  dis- 
tilled water. 

No.  2  similarly  represents  the  mineral  particles  when 
minutely  oiled  and  attached  to, minutely  oiled  bubble. 

No.  3  similarly  represents  a  mineral  particle  carry- 
ing perhaps  a  third  of  its  own  volume  of  oil,  8  per 
cent  by  weight  in  the  case  of  galena,  and  attached  to 
the  oiled  air  bubble. 

No.  4  similarly  represents  a  mineral  particle  either 
having  slightly  more  oil  or  attached  to  an  oiled  bubble 
that  is  moving  or  straining  at  the  oil  connection.  This 
last  condition  I  have  called  indirect  attachment  or  link- 
ing of  the  mineral  to  the  bubble  by  an  oil  neck,  and  the 
first  and  second  conditions  I  call  direct  attachment  of 
the  bubbles,  Vliat  the  third  condition  may  be.aadepend- 
ent  upon  circumstances,  the  character  of  oil,  the  kind 
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of  agitation,  the  amount  of  oil,  the  shape  and  fineness 
of  the  mineral  particles;  but  it  is  obvious  mechanically 
that  for  every  set  of  working  conditions  there  lies  be- 
tween No.  2  and  No.  4  a  condition  whereat  the  attach- 
ment ceases  to  be  substantially  direct  to  the  bubble  it- 
self, as  a  whole,  and  is  accomplished  only  by  a  weak 
neck  of  oil.  Prof.  Bancroft  correctly  described  this 
in  his  answer  to  questions  118  and  119  on  pages  1109 
and  1110,  and  correctly  made  his  statement  regarding 
what  would  happen  when  too  much  oil  or  too  heavy  a 
particle  was  used,  that  is,  too  much  pull  on  the  indirect 
attachment  link.    He  says: 

"The  oil  would  neck  off  and  the  particle  would  not 
be  lifted." 

Now,  this  neck  of  oil  or  an  amount  of  oil  which  un- 
der working  conditions  permits  the  formation  of  such 
a  neck,  I  regard  as  a  means  of  indirect  attachment  be- 
tween the  mineral  and  the  pulp.  Such  oil  is  not  a  prop- 
er part  of  the  bubble  because  it  does  not  contribute  in 
any  way  to  the  proper  functioning  of  the  bubble,  nor  is 
it  a  proper  part  of  the  oiled  mineral  because  it  interferes 
with  the  natural  behavior  of  the  mineral  particle.  In- 
stead of  promoting  the  function  of  either  bubble  or 
mineral  particle  for  the  purposes  in  hand,  it  is  simply 
a  mass  of  oil  within  which  the  particle  of  mineral  has 
been  entrapped  at  one  point  and  within  which  the  bub- 
ble of  air  has  been  entrapped  at  another  point.  Each 
of  them  is  beyond  the  influence  of  the  forces  of  the 
other.  That,  I  think,  should  make  perfectly  clear  what 
I  mean  and  have  meant  by  the  strong  direct  attachment 
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of  mineral  to  an  air  bubble  or,  more  briefly,  to  air  in 
the  presence  of  a  frothing  agent.  I  may  sometimes 
speak  of  the  attachment  or  the  affinity  of  air  for  min- 
eral when  minutely  oiled  in  another  sense.  In  my . 
opinion  it  is  quite  possible  that  there  should  be  such  at- 
tachment directly  through  an  oil  layer,  if  the  oil  layer 
is  sufficiently  thin,  though  it  is  obviously  not  necessary 
or  essential  to  the  success  of  the  air  froth  process,  so 
far  as  we  can  see  today.  I  mentioned  it  here  because 
it  will  serve  to  clear  up  a  good  many  uncertainties  with 
regard  to  the  relative  thicknesses  of  these  films  of  one 
kind  or  another. 

Quincke  assigns  a  range  of  molecular  action  as  about 
two  millionths  of  an  inch;  Plateau  reached  a  value  of 
five  millionths  by  the  limiting  thickness  of  glycerine 
films ;  Park  by  the  wetting  of  powders  reached  a  value 
of  six  millionths,  this  being  their  determination  of  the 
so-called  range  of  molecular  action,  which  means  the 
reaching  out  of  the  forces  which  we  understand  causes 
concentration  at  surfaces.  Now,  Lewis,  in  1910,  con- 
cluded as  the  result  of  many  experiments  on  adsorp- 
tion at  the  oil-water  interface,  that  the  adsorption 
films,  in  the  case  of  one  of  the  least  actively  adsorbed 
material,  was  about  six  millionths  of  an  inch. 

Devaux,  in  1912,  proved  that  the  maximum  thick- 
ness of  certain  oil  films  on  water  or  mercury  (which 
I  regard  as  comparable  with  our  minerals  or  metals) 
before  globules  began  to  form,  exhibiting  the  action  of 
oil  in  bulk,  was  six  one  hundred  millionths  of  an  inch 
and  that  these  films  became  stable  against  the  thicken- 
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ing  action  of  lenses  or  of  an  excess  of  oil  when  the 
films  reached  a  thickness  of  about  twelve  one  hundred 
millionths,  even  though  there  is  more  oil  than  required 
to  rnake  up  that  particular  layer  and  enough  to  build 
up  and  form  either  globules  or  lenses  on  the  surface  of 
this  layer.  The  layer  remained  stable  against  these.  It 
was  shown  that  the  rest  of  this  film  would  not  increase 
beyond  about  ten  millionths  of  an  inch.  Now,  we  have 
therefore  the  minimum  oil  layer,  according  to  Profes- 
sor Bancroft,  about  one  cmo  hundred  millionth  of  an 
inch,  somewhere  in  that  general  range.  The  maximum 
about  six,  on  top  of  which  or  around  in  which  there 
may  be  respectively  globules  or  lenses,  and  if  these 
lenses  are  present  then  the  layer  becomes  slightly  thick- 
er and  we  have  one,  the  layer  which  is  stable  against 
lenses. 

It  is  simply  to  use  one  hundred  millionths  of  an  inch, 
which  we  will  regard  as  the  unit,  and  simply  taking  the 
number  of  one  hundred  millionths  concerned  only.  In 
])assing  it  might  be  well  to  emphasize  the  fact  that  the 
one  hundred  millionth  is  a  pretty  small  unit  for  flo- 
tation or  for  mineral  particles  that  are  used  in  flota- 
tion. 

Now,  the  range  of  molecular  action  or  the  reaching 
out  of  one  kind  of  matter  to  affect  another,  the  reach- 
ing out  of  one  unit  of  matter  to  affect  the  mass  of 
matter  itself,  has  been  stated  by  Quincke  as  two  hun- 
dred, Plateau  as  five  hundred.  Parks  as  six  hundred, 
Lewis  (in  the  sense  of  the  adsorption  layer  at  the  oil- 
Avater   interface)    as   six   hundred,   and  by   Professor 
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Taggart,  it  1  recollect,  about  two  hundred.  We  have 
for  comparison  then  those  ranges — from  one  to  ten, 
and  from  two  hundred  to  six  hundred,  the  one  to  ten 
being  the  thickness  of  an  obstructing  oil  layer;  the 
two  hundred  to  six  hundred  being  the  range  of  mole- 
cular action  of  the  mineral  to  reach  through  oil  and 
affect  other  air  on  the  other  side. 

I  believe,  therefore,  that  I  am  justified  in  thinking 
that  two  hundred  kuiidri'd  million ths  range  of  mole-  * 
cular  action  or  six  hundred  hundred,  millionths  range 
of  molecular  action  can  easily  reach  through  an  oiled 
film  which  is  only  one  twentieth  or  one  sixtieth  of  that 
thickness.  This  will  be  particularly  true  if  it  is  ad- 
mitted that  one  side  of  the  oil  film  is  partially  mixed 
with  air  and  the  other  side  of  the  oil  film  is  partially 
mixed  with  mineral. 

MR.    WILLIAMS:      1   now   offer   in   evidence   the     - 
diagram  referred  to  by  the  witness,  diagram  number 

1  as  plaintiff's  exhibit  237.  /j  ^ 

Diagram  admitted  in  evidence  and  marked  BS- 
FENDA-J44^  EXHIBIT  237. 

MR.   WILLIAMvS:      J   now  offer  diagram  number 

2  as  plaintiff's  exhibit  2?>S. 

Diagram  number  2  admitted  in  evidence    and 
marked  PLAINTIFF'S  EXHIBIT  238. 

MR.    WILLIAMS:      Diagram   number   3   as   plain- 
tiff's exhibit  239. 

Diagram   number   3   admitted   in   evidence   and 
marked  PLAINTIFFS  EXHIBIT  239. 
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MR.  WILLIAMS:  Diagram  number  4  as  plain- 
tiff's  exhibit   240. 

Diagram  number  4  admitted  in  evidence    and 
marked  PLAINTIFFS  EXHIBIT  240. 

THE  WITNESS:  Now,  illustrating  the  import- 
ance of  the  thickness  of  the  stable  layer  which  we  have 
stated  as  having  been  determined  by  Devaux  ai  about 
ten  one  hundred  millionths  of  an  inch,  and  the  im- 
portance of  the  fact  that  dst.  it  is  stable  against  the 
presence  of  lenses  or  nodules  of  oil.  Suppose  we  have 
a  part  of  the  film  of  the  bubble  which  we  will  draw  of  a 
minute  thickness,  as  compared  v/ith  the  diameter  of  the 
bubble.  We  will  call  the  lower  portion  of  the  diagram 
"W"  beneath  the  film,  the  water;  "O"  the  oil  and  "A" 
the  air  above  that  film,  ^pw,  certainly  in  level  films 
we  find  that  when  that  i^na:  is  thickened  beyond  ten 
one  hundred  millionths,  nodules  gather.  I  have  ob- 
served the  phenomena,  but  can  claim  no  credit  for  hav- 
ing determined  it  or  having  discovered  it.  If  the  film 
is  contracted  the  little  nodules  bristle  upon  it.  In 
some  cases  it  occurs  rather  as  a  thickening  of  the  lay- 
er, one  side  or  both  sides.  One  such  nodule  v/e  will 
mark  "N,"  and  the  lens  '*L."  The  presence  of  such 
nodules  or  lenses  does  not  interfere  with  the  import- 
ance of  the  general  statement  of  dimensions  that  we 
have  made  because  the  film  of  ten  one  hundred  mil- 
lionths is  in  many  cases  at  any  rate  stabilized  against 
the  present  of  these  nodules  or  lenses. 

MR.  WILLIAMS:     The  diagram  made  by  the  wit- 
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ness  is  marked  diagram  number  5,  and  I  will  offer  it 
in  evidence  as  exhibit  241. 

Diagram   number   5   admitted   in  evidence  and 
marked  PLAINTIFFS  EXHIBIT  241. 

A.  (Continuing.)  Before  proceeding  with  a  de- 
tailed discussion  of  the  phenomena  which  may  be  re- 
garded as  essential  or  vital  to  flotation,  it  will  be  well 
to  familiarize  ourselves  a  little  with  the  materials  be- 
ing used  for  testing  and  examining  these  phenomena. 
and  to  remember  that  we  are  not  attempting  to  pursue 
any  industrial  result,  but  to  examine  into  certain  prin- 
ciples, general  basic  principles,  as  explained  by  the 
character  of  materials  that  enter  into  flotation.  It  will 
be  equally  profitless  to  theorize  about  that  on  the  one 
hand  or  to  try  to  analytically  consider  a  given  flota- 
tion operation  going  on  with  the  whirl  of  material  on 
the  other.  If  we  desire  to  measure  the  effects  and 
eliminate  guesswork  we  must  make  a  quantitative 
analytical  comparison  of  the  forces  involved.  And  in 
order  to  do  that,  we  must  use  mineral  particles  which 
are  large  enough  to  test  to  the  limit  the  forces  that 
we  wish  to  examine  so  that  we  may  quantitatively  meas- 
ure the  ability  of  these  forces  to  overcome  strains  like 
the  jerks  and  twists  which  the  particles  must  undergo 
during  agitation.  For  this  purpose  we  may  use  galena 
particles  carefully  selected — carefully  selected  because 
we  want  them  cubical  as  nearly  as  possible  or  carefully 
meavSured  so  as  to  ascertain  the  periphery  or  length  of 
the  line  around  the  top  where  attachment  is  likely  to 
take  place,  or  the  medial  line  where  attachment  seems 
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to  take  place  and  frequently  the  particles  stick  clear 
up  into  the  bubble.  And  we  may  go  further,  where  we 
want  readily  comparable  quantitative  results,  satis- 
fying te  ourselves  that  the  galena  particles  attach  to 
air  bubbles  in  the  same  way  that  aluminum  particles 
do;  that  aluminum  particles  exhibit  the  same  degree 
substantially  of  attachment  when  they  are  clean 
By  "clean"  I  mean  carefully  cleaned  in  the  sense  which 
Professor  Beach  so  well  described — because  the  slight- 
est trace  of  oil  acts  as  a  changing  or  modifying  ma- 
terialj  am^  Jf  w^e  take  particles  of  a  fixed  diameter  and 
vary  their  thickness,  we  secure  a  sort  of  scale  of 
weights  which  we  can  use  in  examining  the  phenomena. 
Tn  making  these  comparisons,  and  in  particularly  in 
making  the  photographs  it  is  important  to  use  perfect- 
ly plain  plate  glass  vessels  or  faces  through  which  to 
photograph,  so  that  there  may  be  no  distortion.  And 
it  is  also  important  in  some  instances  to  use  a  bottom 
for  special  purposes/  (Vou  might  call  it  a  false  bot- 
tom)! which  will  not  wet  with  oil  and  which  will  there 
'  fore  enable  us  to  use  oiled  particles  without  fear  of 
their  attachment  to  the  bottom  of  the  vessel.  The  ga- 
lena particles  are  selected  and  weighed.  Their  size  is 
illustrated  by  1^  three  particles,  six,  sixteen  and  twen- 
ty milligrams,  which  have  been  used  for  some  of  the 
work,  that  being  a  six  milligram  particle,  this  second 
one  sixteen  and  the  third  a  twenty  milligram.  1  giv(i 
these  w^eights  roundly  at  the  nearest  unit  because  a 
variation  in  the  particles  and  a  variation  in  the  accura- 
cy of  the  face  of  the  particle  is  greater  than  makes  tt 
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necCvSsary  to  give  weight  to  decimal  place.  For  pur- 
poses of  comparison,  for  accurate  calculation  I  used  a 
set  of  aluminum  punchings  varying  in  thickness  but 
not  in  diameter.  5/32"^  was  chosen  as  a  convenient 
diameter  and  the  thickness  used  gave  nine  milligrams 
weight  for  the  thinnest^  17,  28,  35,  42,  54,  64,  75,  89, 
98  and  104  milligrams  t5  the  consecutive  weights  of  the 
particles  used.  To  illustrate  some  processes,  particu- 
larly to  make  grossly  visible  the  oil  neck  and  the  ac- 
tion of  oil  and  v/ater  when  mineral  is  passing  through 
the  interface  between  the  two,  I  hR,ve  used  a  large 
aluminum  particle  about  an  inch  in  diameter  which 
can  be  floated,  when  clean,  but  which  for  this  purpose 
(passing  through  the  interface)  must  be  suspended  by 
threads  that  are  exceedingly  thin. 

We  shall  illustrate  some  of  these  simple  manipula- 
tions, by  lifting  the  metallic  and  mineral  particles.  104 
milligrams  of  the  standard  set  is  the  largest  that  1 
have  yet  been  able  to  lift — but,  owing  to  the  present 
conditions  and  the  difficulty  of  getting  them  perfectly 
clean,  it  will  be  illustrated  with  a  lighter  particle.  Wc 
will  then  apply  small  or  large  quantities  of  oil  to  the 
particles  and  try  to  lift  them,  and  then  illustrate  the  ef- 
fect of  moving  the  bubbles  so  that  we  may  roughK- 
compare  their  lifting  or  attaching  power  with  that  of 
what  has  been  called  the  captive  bubble.  Professor 
Bancroft,  I  think,  used  the  term  "free  bubble"  in  an- 
other sense,  to  represent  the  bubble  after  it  has  passed 
out  of  the  surface  of  the  liquid  or  when  it  was  lying- 
in  the.-  surface  of  the  liquid.    I  use  ''free  bubble"  in  the 
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sense  of  a  bubble  not  held,  and  I  speak  of  this  only 
that  we  may  avoid  confusion  in  reading  the  testimony. 
Prof.  Bancroft  was  perfectly  right  in  the  use  of  "free 
bubble"  as  he  uses  it,  but  to  make  the  distinction  from 
the  captive  bubble  which  is  held  in  a  bubble  holder,  I 
will  describe  this  as  "free  bubble."  The  bubble  hold- 
ers are  of  various  forms.  For  handling  a  large  par- 
ticle it  is  more  convenient  to  use  a  bubble  holder  of 
that  form  (showing  bubble  holder).  For  handling 
smaller  particles  a  bubble  holder  of  this  form  is  used, 
and  the  bubbles  are  made  by  injecting  air  from  a  drop- 
per into  a  liquid  under  the  bubble  holder,  as  illustrated 
by  Prof.  Taggart  in  his  experiment.  In  this  way  we 
may  determine  quantitatively,  although  often  roughly, 
but  still  quantitatively,  the  actions,  forces  and  rela- 
tions between  the  materials  we  have  to  consider.  In 
the  pulp  we  have  air  bubbles,  water,  mineral,  gangue 
and  oil,  or  a  soluble  frothing  agent,  and  an  electrolite 
acid  or  salt,  and  these  are  all  present  with  agitation. 
We  will  see  in  some  cases  how  they  react.  In  order  to 
save  time  in  the  handling  of  materials  and  cleaning  up 
of  vessels  and  so  on,  I  want  to  present  many  of  the 
things  later  as  pictures,  also  partly  because  they  are  in 
more  permanent  form,  and  clearer  than  any  descrip- 
tion that  I  can  give.  The  first  question  that  we  may 
ask  ourselves  is,  does  air  alone  lift  mineral?  We  shall 
show,  both  by  direct  observation  and  in  the  pictures 
that  it  does.  And  how  much  45  milligrams  of  a  near- 
ly cubical  galena  piece,  which  is  far  more  of  course 
than  is  necessary  in  practice;  but  it  is  a  measure  of  the 
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degree  of  attachment  on  which  we  can  rely  under  cer- 
tain conditions  of  cleanliness  and  length  of  attachment 
line.  It  is  the  measure  of  force  on  which  we  can  rely 
to  hold  a  bubble  and  a  mineral  particle  together.  One 
might  infer  that  perfectly  good  flotation  could  be  made 
in  pure  water.  In  practice,  however,  the  mineral  does 
not  hold  on  to  its  bubbles.  The  question  then  arises,  does 
the  oil  lift  the  mineral?  We  shall  see  that  it  lifts  only 
very  small  pieces  of  mineral,  less  than  a  five  milligram 
galena  cube,  with  oleic  acid  and  spindle  oil,  for  in- 
stance, and  that  this  attachment  is  weak  and  wobbly; 
that  oil,  if  present  in  considerable  quantity,  tends  to 
break  up  into  globules,  while,  if  the  quantity  is  small, 
it  tends  to  break  up  by  pulling  apart  between  the  min- 
eral and  the  air. 

Whereupon  an  adjournment  was  had  until  2:00 
p.  m.  May  8,  1917. 

2  p.  m.  May  8,  1917. 

THE  WITNESS:  We  were  discussing  the  phenom- 
ena which  occurred  when  oil,  water,  and  mineral  par- 
ticles, etc.,  were  brought  in  contact  in  various  ways, 
and  were  planning  to  illustrate,  first  the  direct  attach- 
ment of  air  and  mineral.  In  the  first  instance,  we  will 
use  aluminum  particles,  because  it  is  a  little  bit  easier 
to  observe  what  occurs  with  them,  and  because  I  have 
satisfied  myself  that  they  behave  in  a  general  way  and 
to  a  large  extent  quantitatively  just  as  do  the  particles 
of  galena  or  other  mineral. 

In  the  first  place  we  have  there  the  small  particles 
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iioating  on  the  surface.  If  it  is  knocked  down,  it  set- 
tles to  the  bottom,  and  if  an  air  bubble  is  made  in  the 
bubble  holder  by  the  use  of  a  dropper,  similar  to  the 
one  illustrated  by  Prof.  Taggart,  and  the  bubble  is 
brought  down  in  contact  with  the  particle,  the  particle 
will  be  attached  to  the  bubble  and  raised.  (Illustrating) 
Now,  on  a  large  bubble  we  would  have  a  nearly  flat 
surface.  It  is  possible,  in  the  case  of  air,  to  raise  the 
particle  right  through  the  surface  and  lift  it  out,  still 
attached  to  the  surface  of  the  bubble.  The  particle  in 
that  case  is  in  direct  contact  with  the  bubble,  drawing 
the  film  of  air  down.  That  particle,  probably,  has  in 
the  extreme  sense  some  impurity — grease,  on  the  sur- 
face of  it.  Taking  the  successively  heavier  particles 
one  after  the  other,  if  we  cared  to  give  the  time  to  it 
and  could  give  the  time  to  it  here,  careful  purifying  of 
those,  we  would  find  that  in  each  case  the  lifting  was 
easier,  the  attachment  was  better  in  the  case  of  the 
thoroughly  purified  particle;  and  as  we  reached  the 
upper  limit  of  what  we  could  lift  under  normal  condi- 
tions, which  would  be  about  the  54  milligram  particle 
of  this  set,  which  I  exhibited  previously,  we  might 
be  able  to  lift  69,  but  when  v/e  got  higher  than  that  we 
would  find  that  it  was  very  desirable,  if.  not  absolutely 
necessary,  to  take  those  particles  out  and  give  them  a 
most  thorough  cleaning,  and  use  pure  matter,  and  to 
avoid  any  grease  in  the  vessel.  The  104  milligram 
particle  I  have  lifted  repeatedly,  when  I  was  working 
under  conditions  where  I  could  have  everything  per- 
fectly clean,   carefully  wasjied,  and  use  distilled  wa- 
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ter — re-distilled  water  in  fact,  distilled  the  second  time 
— and  drawn  from  the  lower  portion  of  the  vessel,  so 
as  to  avoid  any  possible  oil  film  that  might  have  gath- 
ered on  the  upper  surface  of  the  liquid. 

I  want  now  to  illustrate  something  corresponding 
perhaps  to  the  overloading  of  the  surface  with  suf- 
ficient of  these  particles  have  been  placed  side  by  side. 
They  will  ultimately  draw  together  and  break  the 
surface  down,  but  then  as  they  stand  now  together  in 
there,  floating  in  contact  with  one  another  on  the  sur- 
face of  the  water,  that  illutsrates  what  has  been  called 
the  viscosity  of  the  surface;  and  it  seems  to  me  that 
is  somewhat  stretching  the  use  of  the  word  ''viscosity'' 
because  viscosity  I  think  properly  used  does  not  imply 
any  maximum  of  resistance  to  extremely  slow  move- 
ment or  extremely  weak  forcing.  These  things  are 
absolutely  rigid,  the  one  against  the  other,  up  to  a 
certain  small  force,  that  they  begin  to  acquire.  In 
other  words,  a  film  of  that  kind  behaves  much  more 
like  a  rigid  body,  up  to  very  small  limits,  than  does 
a  truly  viscous  film.  But  I  think  anyone  who  has  seen 
that  phenomenon  or  who  has  examined  the  surface  of 
the  bubble  coated  with  mineral  particles  will  feel  quite 
reconciled  to  an  "armour  coated  bubble"  or  an  "ar- 
mour clad  bubble".  The  lifting  of  these  can  be  ob- 
served. At  this  time  I  may  say  that  if  any  one  carea 
to  see  the  condition  of  the  particles  lifted  that  way  and 
suspended  in  that  way  it  can  be  done  here.  It  makes 
no  difference  whether  the  particles  are  lying  on  the 
bottom  and  picked  up  by  the  air  or  whether  we  go 
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down  and  pick  -them  up..  The  net  result  is  just  the 
same.  In  some  cases  the  particles  may  overlap  a  lit- 
tle; in  some  cases  the}^  may  stand  edge  to  edge.  In 
this  instance  one  of  the  particles  which  had  not  been 
knocked  down  to  the  bottom  was  picked  up  by  the  bub- 
ble, a  large  bubble  about  three  quarters  of  an  inch 
in  diameter,  which  was  already  laden  with  six  of  the 
particles  which  had  been  hanging  on  the  surface. 

Q.  1 1 .    Describe  what  you  have  done  ? 

A.  I  have  taken  a  large  sized  bubble  holder  and 
brought  it  down  upon  the  surfac^of  the  liquid  at  which 
were  already  floating  six  aluminum  particles  .012 
inches  in  thickness,  and  weighing  about  9  milligrams 
each,  while  there  was  also  a  similar  particle  lying 
at  the  bottom  of  the  vessel.  This  descending  bubble 
holder,  however,  caught  the  surface  of  the  water  and 
formed  a  bubble  with  it  which  carried  down  the  six 
particles.  The  bubble  was  then  carried  down  to  the 
bottom  and  picked  up  the  seven  all  attached  to  the  bub- 
ble. Now,  these  particles,  so  far,  have  illustrated  di- 
rect attachment  to  the  air,  as  I  call  it,  because  the  air 
is  in  direct  contact  with  the  particle,  and  it  seems  to 
me  to  prevent  the  extension  or  contact  of  the  water 
with  the  particle.  Large  particles  can  be  lifted  in  the 
same  way  and  it  is  for  the  purpose  of  quantitatively 
examining  the  relative  strength  of  attachment  under 
different  conditions  that  large  particles  are  used.  A  69 
milligram  particle  is  now  placed  upon  the  surface  and 
floated  with  the  others.  It  is  knocked  down  to  the 
bottom,  and  in  order  to  get  the  comparable  condition 
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I  want  to  have  the  smooth  surface  of  the  punching, 
so  that  I  turn  it  over  and  place  it  on  the  bottom  of 
the  cell. 

Q.  12.     What  surface  now  is  uppermost? 

A.  The  surface  now  is  uppermost  which  was  next 
to  the  bearing  plate  of  the  punch  when  the  punching 
was  made  and  which  therefore  is  smooth  and  has  its 
edges  very  slightly  rounded,  in  contradistinction  to  the 
other  surface  which  was  roughened  by  the  contact 
with  the  punching  tool  and  has  the  edges  slightly  drawn 
into  the  minute  interstices  between  the  punch  and  the 
die. 

Q.     That  is,  so  that  there  is  a  burr  around  the  edge? 

A.  There  is  a  slight  burr  all  around  the  edge  which 
would  interfere  with  a  comparison  of  the  results  and 
as  we  are  working  in  the  neighborhood  of  the  upper 
range  of  lifting  under  these  conditions,  it  might  pre- 
vent the  lifting  of  the  particle.  If  the  particle  is  clean 
it  v/ill  lift;  if  not  we  will  have  to  step  down  the  line 
and  take  a  smaller  one.  The  particle  is  not  clean,  does 
not  lift,  and  a  peeling  of  the  bubble  away  from  the 
surface  is  of  such  a  character  as  experience  has 
taught  me  to  recognize  as  the  presence  of  a  little 
grease.  Experience  has  also  shown  me,  however,  that 
the  presence  of  that  grease  in  time  can  be  offset,  as 
I  believe,  by  the  distribution  of  the  grease  over  the 
bubble  so  that  when  we  are  working  at  the  limit  by 
rubbing  of  the  bubble  even  on  the  supposedly  solid 
grease  that  is  attached  to  the  particle,  we  are  able  by 
this  means   to  distribute  the  grease   over   the   bubble 
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and  make  a  thinner  layer  on  the  particle  so  that  now 
we  can  lift  it,  although  somewhat  precariously  owing 
to  the  trembling  of  the  hand.  As  we  work  with  it 
the  attachment  would  become  strong  and  ultimately  I 
think  we  can  lift  it  quite  reliably.  At  present  it  has 
been  held  up  for  five  or  six  seconds  in  spite  of  the 
trembling  of  the  hand  which  tends  to  shake  the  par- 
ticle loose.  Now,  working  as  I  say  under  extremely 
careful  conditions  to  insure  the  purity  of  both  the  par- 
ticle and  the  bubble,  I  have  been  able  to  carry  the  104 
milligram  particle.  If  we  take  an  amount  of  oil  or 
grease  of  any  kind  which  is  what  might  be  called 
tangible  and  apply  to  these  particles  we  will  find  that 
the  power  of  lifting,  the  strength  of  attachment  is  very 
much  less  indeed.  And  perhaps  a  striking  illustra- 
tion of  that  may  be  obtained  with  a  very  large  particle 
if  you  choose  to  call  it  a  particle.  I  have  here  an  alum- 
inum disc  which  is  approximately  an  inch  in  diameter 
and  weighs  something  over  a  gram.  If  a  considerable 
degree  of  purity  has  been  obtained  I  will  be  able  to 
lift  that  particle.  It  has  been  washed  once  very  care- 
fully, and  I  think  we  may  be  able  to  raise  it.  When 
that  particle  has  been  raised,  if  we  succeed  in  doing  it 
(it  is  close  to  the  limit"^you  will  find  that  passing  that 
lightly  over  any  part  of  the  body,  ^e  hands,  but  par- 
ticularly the  nose),  sufficiently  greases  the  particle  to 
carry  it  well  below  the  lifting  limit,  and  it  will  be  im- 
possible to  raise  it.  In  a  similar  way,  particles  which 
have  had  a  small  amount  of  oil  applied  to  them,  minute 
in  any  commercial  sense,  fail  to  lift  when  brought  in 
contact  with  the  air  bubble. 
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The  reason  for  attempting  to  carry  out  this  sort  of 
lifting  with  varying  sizes  of  particles  and  varying  de- 
grees of  purity  and  varying  amounts  of  oil  is  in  or- 
der  to  examine  quantitatively  the  effect  produced  by 
the  different  factors  in  different  proportions  as  they 
enter  into  the  fundamental  operations  of  flotatior.. 
(Witness  fails  to  lift  the  particle).  The  large  particle 
is  just  on  the  limit  of  lifting,  and  1  am  afraid  that 
needs  another  bath.  This  as  shown  emphasizes  the 
extreme  degree  of  purity  it  is  necessary  to  use  when 
we  are  working  at  the  limits.  That,  by  the  way,  is  the 
particular,  piece  used  in  raising  the  large  aluminum 
disc  in  the  picture  that  I  plan  to  show  later,  and  that 
was  raised  and  lowered  through  the  interface  between 
oil  and  water,  not  merely  to  show  the  carrying  power 
of  the  oil-water  surface,  which  is  far  less  than  the 
air-water  surface — but  also  to  show  the  character  of 
the  necking  out  and  pulling  away  of  the  oil,  which  we 
shall  see  clearly  illustrated  later.  (Witness  sends 
aluminum  disc  to  be  again  washed). 

I  want  also  to  shov/  the  action  of  the  bubbles  on 
the  galena  particles,  and  then  the  action  of  oil  in 
considerable  quantities  as  affecting  the  attachment 
of  that  galena  particle  to  the  air  bubble.  I  have  here 
a  particle  of  galena,  weighing  14  milligrams,  and  a 
glass  cell  having  a  false  bottom  of  cloth,  so  as  to  pre- 
vent the  sticking  of  the  oil  to  the  bottom  of  the  cell. 
An  oily  particle  coming  in  contact  with  the  glass  bot- 
tom of  the  cell  is  in  danger,  unless  precautions  are 
taken,  of  oiling  the  bottom  of  the  cell  and  producing 
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a  cohesive  action  between  the  oil  on  the  bottom  of 
the  cell  and  the  oil  on  the  particle,  the  result  of  which 
would  be  to  retard,  and  possibly  prevent  entirely  the 
lifting  of  the  particle. 

Placing  the  small  sized  bubble  holder  in  the  water, 
which  occupies  about  half  the  height  of  the  cell,  and 
making  a  bubble  in  the  holder,  we  first  bring  the  bub- 
ble in  contact  with  the  clean  particle  of  galena,  weigh- 
ing about  14  milligrams,  and  raise  it  from  the  bot- 
tom of  the  cell.  It  will  be  seen  by  rocking  the  cell 
and  jarring  the  bubble  holder  that  there  is  a  consider- 
able degree  of  attachment;  that  the  particle  is  rather 
strongly  held  to  the  bubble  holder  and  waves  from  side 
to  side  without  being  detached;  if  that  particle  is  now  ■> 
oiled,  we  will  observe  a  very  different  condition;  we 
will  pick  it  up  again,  and  in  order  to  avoid  any  jar- 
ring or  vibration  of  my  fingers  I  will  allow  it  to  be  held  i 
by  the  clip  so  that  it  may  be  more  carefully  observed; 
the  bubble  holder  is  held  by  the  clip,  so  that  it  can  be 
really  examined.  : 

Now,  removing  the  particle  from  the  bubble  and 
dropping  it  on  the  bottom  of  the  cell — 

O.  14.  MR.  SCOTT:  Will  you  remove  the  particle 
from  the  water  and  see  whether  it  is  wet  or  not? 

A.  Surely.  Every  opportunity  that  is  given  to  the 
particle  to  pick  up  air  on  its  surface  and  attach  it- 
self to  the  air  will  be  welcomed  by  the  face  of  the 
mineral.  How  would  you  like  this  removed,  Mr. 
Scott?     Of  course  if  I  take  it  up  with  a  glass  surface 
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we  have  an  entirely  different  set  of  conditions  from 
taking  it  np  with  a  metal  surface. 

Q.  15.     Can  you  lift  that  particle  up  on  the  bubble? 

A.  I  think  not;  1  think  it  is  rather  too  large  to  do 
that,  but  I  will  try  to  do  so.  I  will  try  it,  but  my  im- 
pression is  that  it  is  above  the  limit  which,  for  these 
conditions,  will  permit  the  lifting  through  the  surface. 
If,  however,  I  had  a  surface  surmounted  or  covered 
by  other  bubbles,  so  that  the  supply  of  liquid  was  am- 
ple, this  particle  could  come  up  on  one  bubble  and 
float  up  through  a  series  of  bubbles.  That  is  an  oc- 
currence which  it  is  a  little  difficult  or  practically  im- 
possible to  perform  under  these  conditions.  In  order 
to  avoid  the  breaking  down  of  the  bubble  surface  in  the 
pure  water,  to  which  Professors  Beach,  Taggart  and 
Bancroft  have  testified,  and  it  is  perfectly  correct — 
I  must  change  the  condition  and  will  have  to  supply 
a  layer  of  liquid  in  which  it  may  lift,  so  I  will  have  to 
make  my  bubble  somewhat  smaller — -ak*^ there  \sJ^  ' 
your  particle  carried  through  the  surface  on  the  bub- 
ble and  hanging  to  the  face  of  the  bubble  in  a  film — 
(witness  to  Prof  Beach)  pe  gentleman  is  now  yours; 
he  has  fallen  off  on  your  hand. 

O.  16.  MR.  SCOTT:  Did  you  observe  whether  the 
particle  was  wet? 

A.  It  is  still  wet  in  parts,  and  it  is  also  dry  in  other 
spots  where  the  water  has  retreated  from  the  sur- 
face. 

Q.  17.      Is  it  wet  underneath? 

A.     Oh.  yes,  it  is  vjet  underneath,   because,   hang- 


4188       Minerals  Separation,  Limited,  et  al.,  vs. 

William  Alason  Grosvenor. 

ing  under  the  bubble,  there  was  a  layer  of  water 
in  which  the  particle  was  suspended  by  direct  attach- 
ment with  the  bubble. 

O.  18.  THE  COURT:  When  it  lay  in  the  bottom 
of  the  vessel  wasn't  it  wet? 

A.  It  was  then  thoroughly  wet.  1  never  have  been 
able  to  detect  with  any  certainty  a  layer  of  air  on  the 
particle.  Very  frequently  a  particle  falling  in  that 
way  through  the  liquid,  will  carry  down  a  bubble  with 
it,  attached  to  a  portion  of  the  surface,  but  I  think 
careful  observation  of  that  will  indicate  that  there  is 
no  layer  of  air. 

O.    19.     THE  COURT:      If   you   scientific   gentle 
men  can  not  see  it — 

A.  Either  through  our  eyes  or  our  imagination? 
(Laughter.) 

I  think  it  will  be  found  that  there  is  no  visible  air 
on  the  surface  of  that  particle.  It  is  true  that  when 
that  particle  is  allowed  to  stand  in  the  water  for  some 
time,  and  observed  with  a  microscope,  there  are  very 
frequently  collections  of  air  on  points;  but,  taken  as 
a  whole,  I  have  never  found  the  particles  otherwise 
than  wet  when  imder   water. 

Now,  if  we  leave  that  particle  on  the  bottom  and 
cipply  to  it  a  small  amount  of  oleic  acid  or  pine  oil 
or  kerosene  or  any  other  oil  with  which  I  have  experi- 
mented, we  find  that  under  the  conditions  here  of  sub- 
stantial wetness  over  the  w^hole  surface  of  the  particle, 
the  oil  does  not  spread  beyond  a  certain  point.  Dr. 
Taggart's  diagram  of  liis   experiments   u-hen  oil   was 
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dropped  through  the  surface  of  the  water  to  the  upper 
surface  of  the  mineral,  very  accurately  represents  the 
condition,  and  the  oil  gathered  as  a  dome  on  the  por- 
tion of  the  particle  to  which  it  is  applied.  Of  course 
with  agitation  that  can  be  spread  all  over  the  surface. 
[  will  try  to  apply  a  small  quantity  of  oil  to  the  sur- 
face of  the  particle,  making  the  amount  as  small  as 
possible,  in  doing' so,  of  course  we  contaminate  the 
surface  of  the  water,  flashing  an  oil  film  over  that 
surface  the  minute  we  touch  the  oily  dropper  to  the 
surface. 

Q.  20.  MR.  SCOTT:  What  kind  of  oil  is  that, 
1  )octor  ? 

A.  I  am  using  oleic  acid.  1  have  done  the  same 
thing  with  kerosene  and  pine  oil  and  some  8  or  10 
different  oils  that  I  can  not  remember  just  now. 
.\fter  the  particle  has  been  under  the  water  for  a 
little  time  it  is  somewdiat  difficult  to  get  the  oil  to 
attach  to  the  particle,  without  actually  rubbing  it  on. 
Furthermore,  the  surface  of  the  dropper  being  oily, 
the  oil  prefers  to  travel  up  the  dropper,  rather  than 
>eek  a  new  path  to  the  mineral,  but  with  a  little  per- 
sistence it  is  almost  always  possible  to  apply  the  nil 
directly  to  the  surface  of  the  particle  and  leave  a  dome 
of  oil  attached  to  the  mineral,  as  the  mineral  lies  on 
the  bottom  of  the  cell.  A  small  bubble  of  air  is  ob- 
served in  this  cell,  to  have  come  out  of  the  dropper 
with  the  oil,  and  to  be  entrapped  in  the  oil,  but  not 
to  be  in  contact  with  the  galena.  If,  now,  we  under- 
take to  take   that   ])article  up   with   a  bubble,   we   will 
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observe    the   necking  out   or   necking   off   of   the   oij, 
which  has  been  described  by  Prof.  Bancroft,     I  ^ettra 


estimate  the  amount  of  oil  on  the  particle  to  be,  per- 
haps one-fifth  to  one-tenth — somewhere  around  that, 
of  the  total  volume  of  the  particle. 

The  surface  of  the  water  I  note  has  several  oil 
globules  on  it.  These  demonstrate  the  condition  des- 
cribed in  the  diagram  this  morning  of  a  minute  film 
of  oil  covering  the  surface  of  the  water  and  stable 
at  a  minute  thickness  against  the  presence  of  oil  lenses 
which  are  floating  at  the  surface.  In  going  down  for 
a  particle  1  will  blow  upon  the  side  of  the  water  en- 
deavoring to  force  away  that  minute  film  so  as  to 
get  below  the  surface  with  the  least  amount  of  oil 
which  I  can.  Generally,  by  blowing  on  the  surface 
that  way,  the  film  can  be  forced  aside  so  completely 
that  the  bubble  holder  which  has  been  entered  below 
the  liquid  does  not  carry  with  it  any  film  of  oil.  In 
.  the  same  way,  for  the  same  reason  I  will  bubble  the 
air  out  of  the  dropper  before  I  make  the  bubble,  so 
as  to  remove^Iar  as  possible  any  oil  from  the  equation 
except  the  oil  present  on  the  particle  itself.  Of  course 
that  really  doesn't  matter  very  much  because  there 
is  so  much  oil  on  the  particle,  but  what  I  want  to 
^llustrate  is  the  action  of  a  substantially  clean  bubble 
in  the  bubble  holder,  taking  such  precautions  to  avoid 
the  presence  of  oil  on  the  surface  of  the  bubble,  and 
we  will  lower  the  bubble  as  gradually  as  possible  until 
it  apparently  makes  contact  with  the  oil  without  bring- 
ing it   any   closer   than   that.      At   a   certain   point   it 
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seemed  to  m.e  that  there  was  a  slight  deformation  of 
the  bubble  before  contact  was  actually  made.  In  the 
picture  that  I  hope  to  show  you  later  there  will  be 
seen  quite  clearly  the  bumping  side  of  the  oil  globule 
by  the  air  bubble,  due  in  all  probability  to  the  minute 
film  v/hich  is  formed  on  the  surface  of  the  oil  in  the 
water  and  the  minute  film  which  is  formed  on  the  sur- 
face of  the  bubble  in  the  water.  Your  honor  will 
observe  that  once  the  contact  has  actually  been  made 
between  the  particle  and  the  air  bubble,  the  oil  stretches 
out  as  a  neck.  I  might  observe  likewise,  a  certain 
change  in  the  appearance  of  the  bubble,  a  little  larger 
just  at  the  instant  of  contact,  which  was  due  to  the  sud- 
den spreading  of  this  minute  film  of  oil  over  the  sur- 
face of  the  entire  bubble;  and,  if  we  could  overflow 
this  liquid  so  as  to  carry  all  oil  away  from  it,  and 
enlarge  the  bubble,  and  withdraw  the  glass  we  would 
find  that  the  surface  of  the  glass  where  the  bubble 
joined  it  was  slightly  contamihated  with  oil,  showing 
the  presence  of  that  film  over  the  surface.  Now,  going 
down,  as  we  have,  coming  in  contact  with  the  particle 
and  slightly  moving  the  dropper  and  the  bubble  to  one 
side,  we  observe  the  under  surface  of  the  bubble 
(in  addition  to  this  layer  which  we  cannot  see  be- 
cause it  has  now  finished  its  flash  and  is  so  mJnute 
that  Vv'e  can  only  observe  it  by  a  change  of  reflection 
on  the  bubble),  in  addition  to  that  layer  which  we 
know  is  there,  which  we  can  prove  in  many  ways 
is  there,  we  have  a  minute  globule  of  oil  which  is 
dangling  on  the  bottom  of  the  bubble.     Another  illus- 
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t ration  of  contact  with  a  film.  Going  down  on  the 
surface  of  the  oil  and  this  time  going  down  substan- 
tially so  as  to  make  a  good  contact,  and  not  make  the 
oil  reach  out,  and  now  slightly  raising  the  bubble,  we 
see  again  clearly  the  drawing  together  of  the  oil  upon 
the  surface  of  the  particle  and  the  surface  of  the  bubble 
into  a  neck  which,  as  w^e  gradually  raise  the  bubble, 
dra^^^HIt  and  breaks.  Now,  if  we  select  a  portion 
wfems  surface  and  clean  it  of  all  visible  oil  globules 
and  tip  the  bubble  holder  up  so  that  the  bubble  rises 
to  the  surface  and  breaks,  and  examine  the  surface, 
we  find  a  minute  particle  of  oil  lifted  there  by  the 
l)ubble.  Can  your  honor  see  it  right  at  that  point,  see 
the  little  particle  of  oil  floating  on  the  surface? 

THE  COURT:     About  five  of  them  there. 

A.  They  are  very  apt  to  break  up  and  separate  and 
very  possibly  some  of  these  may  have  been  lifted  from 
the  other  bubbles.  But,  repeatedly,  I  have  insured  the 
absence  of  such  residual  oil  by  sweeping  the  surface 
over  the  top  of  the  glass,  flowing  clean  water  in  at 
the  bottom,  and  then  taken  one  bubble  and  seen  the 
])article  of  oil  raised  by  that  bvibble.  A  further  indi- 
cation of  the  removal  of  oil  by  the  bubble  can  be  had 
Iw  making  the  bubble  over  again,  repeating  it  rapidly, 
and  notice  the  clear  decrease  in  the  amount  of  oil  each 
time.  Each  time  the  bubble  is  brought  in  contact  with 
the  particle  it  similarly  draws  out  a  little  bit  of  oil 
which  breaks  off  with  the  weight  of  the  particle  as  it 
is  doing  now,  and  carries  away  with  the  bubble  a 
decreasing  amount  of  oil.     The  bubble  can  be  raised 
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to  the  surface  again  and  again  and  will  ultimately 
carry  nearly  all  the  oil  away  from  that  particle.  Ji 
takes  a  great  deal  of  time  to  carry  quite  all  of  it,  but 
it  can  be  done.  It  is  easier  to  do  it  evenly  with  a 
stream  of  air  bubbles  than  with  a  succession  of  indi- 
vidual bubbles.    Therefore — 

MR.  WILLIAMS:  Q.-^/.Now,  state  what  you  are 
doing? 

A.  We  have  now  a  small  tube  from  which  air  is 
issuing  in  bubbles,  underneath  the  surface  of  the  water, 
and  we  bring  these  bubbles,  one  after  another,  in  con- 
tact with  the  surface  of  the  oiled  mineral.  And  as 
the  bubbles  pass,  one  after  another,  knowing  as  we 
do  that  each  bubble  takes  a  little  oil,  we  are  not  sur- 
prised to  observe  that  the  particle  begins  to  sho\\ 
activity  and  jumps  towards  the  outlet  of  the  air. 
Passing  the  bubbles  slowly  in  that  way  it  takes  a  great 
deal  of  time  to  remove  the  last  traces  of  the  oil  in  the 
case  of  oleic  acid  from  the  mineral.  By  more  rapidly 
bubbling,  the  oil  is  removed,  one  portion  after  another, 
and  as  the  particle  is  scoured  and  washed  with  air  we 
gradually  reach  a  condition  where  the  particle  is  cap- 
able of  attachino-  itself  directlv  to  the  movins:  bubble 
and  rising  to  the  surface.  Whether  that  will  happen 
in  this  particular  instance  in  the  time  we  have  to  give 
to  it  I  do  not  know.  Apparently  cracks  in  the  mineral 
and  different  characters  of  surface  of  the  mineral 
have  a  great  effect  on  the  length  of  time  that  it  takes 
for  the  air  to  de-oil  the  mineral.  The  mineral  par- 
ticle hopped  perhaps  a  sixteenth  of  an  inch  off  the  bot- 
tom, then,  under  the  action  of  the  bubble  so  that  I  am 
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led  to  hope  that  this  may  give  us  the  desired  result 
without  too  great  an  expenditure  of  time.  The  particle 
is  becoming  more  and  more  active  but  does  not  yet 
seem  to  be  cleaned  up.  Now  the  amount  of  oil  or 
impurity  that  is  required  to  produce  that  blanketing 
action  I  know  to  be  minute.  The  exact  amount  is  ex- 
tremely difficult  to  ascertain  because  as  I  stated  the 
character  of  the  surface,  the  kind  of  oil,  the  position 
of  the  particle,  the  shape  of  the  particle  all  effect 
that  precise  limit,  if  it  be  precise;  and  it  is  generally 
so  small  that  we  cannot  follow  the  effects  of  these 
different  factors.  It  ■  jumps.  The  movement  is  so 
([uick  that  it  is  very  difficult  to  follow.  I  have  had 
them  to  go  to  the  surface  a  great  many  times  and  come 
dov/n  wdien  I  didn't  quite  know  it,  just  see  the  dif- 
ference in  the  position  on  the  bottom.  If  the  particles 
are  very  large  however. and  unless  the  bubble  happens 
to  be  a  large  one  the  movement  is  generally  slow  enough 
that  it  can  be  observed.  It  sometimes  takes  a  very 
long  time  to  remove  the  oleic  acid  completely  enough 
to  get  a  result. 

Witness    takes    up    aluminum    disk    sent    to    be 
rcmarliiod.  ^wWiiX- 

We  will  temporarily  leave  the  air  bubbling  over  the 
]3articlc  and  return  to  the  large  aluminum  particle  which 
was  previously  too  much  contaminated  to  lift.  One 
reason  for  the  failure  to  lift  a  large  particle  of  this 
kind  under  these  conditions  is  quite  frequently  attach- 
ment of  the  particle  apparently  to  the  bottom  of  the 
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vessel  as  it  can  be  observed  in  this  case  by  the  fact 
that  is  is  hard  to  turn  it  over.  We  will  therefore 
support  this  disc  a  little  away  from  the  bottom  of  the 
vessel  on  a  couple  of  small  aluminum  pieces,  when  we 
try  to  repeat  the  operation.  The  manipulating,  diffi- 
culties of  the  work  are  considerable  and  it  is  for  that 
reason  that  I  preferred  to  save  as  much  time  in  show- 
ing a  varied  range  of  experiments  as  possible  by  re- 
cording the  results  in  the  form  of  pictures.  In  spite 
of  these  difficulties,  however,  after  a  considerable 
range  of  experiments  it  becomes  quite  clear  that  the 
g^eneral  phenomena  are  perfectly  reliable  and  the  quan- 
titative results  are  entirely  reliable  if  not  always  abso- 
lutely concordant.  The  way  in  which  the  water  with- 
draws or  fails  to  withdraw  from  the  surface  of  the 
particle  frequently  indicates  the  degree  of  cleanliness,, 
and  in  this  case  also  I  find  that  the  particle  is  not 
entirely  clean.  You  will  observe  that  the  large  alum- 
inum disc  has  been  lifted  clear  off  the  bottom  hang- 
ing in  the  inner  surface  of  the  bubble.  Now,  refer- 
ring to  the  question  of  wetness  or  non-wetness  of 
that  surface. of  the  aluminum  particle  right  inside  of 
the  bubble.  That  is  quite  a  layer  of  water  lying  on 
the  upper  surface  and  including — do  you  see  the  little 
globes  of  water  lying  on  the  surface  of  the  particle. 

THE  COURT:    Yes,  I  see  them. 

A.  That  is  an  evidence  of  more  or  less  irregularity 
and  impurity  of  surface  and  it  is  that  increased  weight 
which  makes  it  difficult  to  lift. 

THE  COURT:  You  mean  a  little  collection  of 
water  ? 
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A.     Yes. 

THE  COURT:     Is  there  a  text  book  on  bubbles? 

A.  I  know  of  only  one  book  on  bubbles  that  is  per- 
haps authentic  and  that  is  Rayleigh's  work  on  foam. 
Bubbles  in  this  connection  I  don't  think  have  been 
written  up  by  what  might  be  called  any  authorities.  A 
great  many  papers  have  been  written,  general  articles, 
and  a  very  considerable  portion  of  the  work  is  quite 
accurate  if  we  stick  to  the  statement  of  facts  and  do 
not  attempt  to  draw  conclusions  as  applied  to  this  or 
that  phase  of  some  litigation. 

THE  COURT:  I  was  just  thinking,  taking  the 
testimony  on  both  sides,  you  might  write  up  a  text 
book. 

THE  WITNESS:  I  believe  we  could  make  a  very 
interesting  and  valuable  text  book,  judging  from  the 
testimony  which  I  have  read  because  a  very  great 
portion  of  that  testimony  is,  scientifically,  thoroughly 
accurate   and   reliable. 

MR.  SHERIDAN:  There  is  a  small  book,  isn't 
there,  professor,  on  soap  bubbles? 

A.  Yes,  but  I  was  thinking  more  of  bubbles  in 
this   relation. 

MR.  SHERIDAN:  That  is  actually  a  very  inter- 
esting book. 

A.  Very  interesting,  indeed.  Now,  the  question 
wiir  arise:  v/hat  is  the  action  of  air  on  mineral  in 
the  presence  of  oil  in  quantity?  The  answer  to  that 
may  perhaps  be  given  by  taking  a  little  fine  mesh  ga- 
lena (which  by  the  way  is  merely  mineral  as  200  mesh 
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and  has  all  the  dust  in  it,  running  down  to  I  don't 
know  how  fine),  and  placing  some  of  that  at  the  bot- 
tom of  a  watercell.  One  thing  will  be  noted  and  that 
is  that  the  air  in  that  mineral  has  formed  what  might 
be  called  a  bubble  filled  with  galena,  that  it  sticks 
to  the  metal,  to  the  forceps  and  does  not  come  off,  held 
in  by  the  film  around  its  surface.  Now,  if  we  knock 
some  of  that  down  to  the  bottom  of  cell  and  get  enough 
down  .there  to  be  sure  of  our  having  minute  particles 
on  the  bottom,  then  if  we  put  a  layer  of  oil  above  it 
and  we  have  already  made  a  bubble  of  air  under  the 
bubble  holder  in  the  water  beneath  the  layer  of  oil, 
we  will  be  in  a  position  to  examine  as  we  raise  that 
bubble,  the  effect  of  the  air  on  the  mineral  in  the 
presence  of  excess  oil. 

Q.  22.  MR.  SCOTT:  Are  you  putting  an  oil  layer 
on  top  on  this  experiment? 

A.     Yes. 

Q.  23.     On  top  of  the  water? 

A.  Yes.  We  now  have  a  vessel  half  filled  with 
water  on  the  surface  of  which  some  galena  particles 
are  floating. 

We  have  placed  the  bubble  holder  on  a  rest  within 
the  water,  with  the  cup  beneath  the  surface  of  the 
water.  We  have  formed  a  bubble  of  air  in  the  holder. 
If  now  we  pour  oil  on  the  surface  of  the  liquid  we 
will  have  an  uncontaminated  bubble,  at  least  if  the 
oil  is  insoluble  in  the  water,  with  the  oil  above  it. 

O.  24.  MR.  SCOTT:  Is  there  any  oil  on  the  bubblt- 
now,  doctor? 
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A.  At  present,  as  far  as  I  know,  there  is  no  oil 
upon  the  bubble.  It  was  not  made  with  any  extreme 
precautions,  but  there  is  no  substantial  amount  of  oil. 
as  far  as  I  know. 

Q.  25.     No  oil  was  put  in  there? 

A.  No  oil  was  put  in  there.  If  there  was  any  oil, 
it  was  the  atmospheric,  condensed  oil  film  which  Dr. 
Bancroft  told  us  about. 

On  the  surface  of  the  water  I  now  pour  a  layer 
of  kerosene,  and  it  will  be  seen  that  the  aluminum  par- 
ticles and  the  galena  particles  float  in  that  interface. 
That  is  one  way  of  putting  it.  Another  way  of  put- 
ting it  is  that  we  have  now  an  atm^osphere  of  oil  on 
top  of  water,  and  we  have  an  interface  between  the 
water  and  that  atmosphere  of  oil,  which  has  a  certain 
surface  tension.  The  size  of  the  particles  is  such  that 
they  are  incapable  of  breaking  that  surface  tension.  If 
the  particles  of  galena  are  materially  larger  than  5 
milligrams,  they  would  not  have  stayed  up  there.  If 
the  particles  of  aluminum  were  materially  larger  than 
27  milligrams  they  would  not  have  stayed  up  there.  In 
illustration  of  the  last  statement  I  will  try  a  27  milli- 
gram aluminum  particle,  and  since  it  is  on  the  line 
where  the  phenomena  are  dependent  on  microscopic 
conditions — it  may  go  either  way.  1  think  from  ex- 
])erience  that  this  particular  gentleman  will  pass  through 
the  oil  layer  and  pass  on  down  into  the  water.  I  have 
tried  as  far  as  possible  not  to  let  any  unsteadiness  of 
my  hand — Oh,  he  has  stayed  there  on  the  interfacial 
layer.     Now,  if  we  take  a  larger  particle — ^Just  how 
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far   the   limit   will   go   with   this   kerosene    I   can   not 

</\^ 
say,  because  the  surfaced  the  interfacial  tension  be- 
tween kerosene  and  water  is  considerably  higher — 
with  oleic  acid  this  28  milligram  particle  goes  through 
^ith  kerosene  the  value  would  be  probably  considerably 
higher  than  that.  However,  before  seeking  that  limit, 
we  will  apply  the  bubble  which  we  have  formed  in 
the  water  to  some  of  the  fine  mineral  at  the  bottom  of 
the  cell,  and  you  will  see  that  the  bubble  has  picked  up 
the  finely  divided  mineral  from  the  bottom,  leaving 
in  the  first  place  a  cleared  disc  at  the  bottom,  and  in 
the  second  place  lifting  the  particles  hanging  on  the 
bubble. 

We  now  raise  the  bubble  to  the  interface  and  seek 
to  learn  whether  the  attachment  of  the  mineral  to  the 
air  will  be  interfered  with  by  the  presence  of  the  oil. 
f  have,  I  think,  raised  the  bubble  to  the  point  where 
the  interface  between  the  oil  and  water  has  just 
reached  the  edge  of  the  bubble,  where  it  joined  the 
glass,  and  in  raising  that  bubble  slightly  higher  we 
draw  out  that  interface.  Now,  we  have  raised  the  bub- 
ble to  the  point  where  it  passes  through  that  interface, 
and  the  interface  can  be  seen  to  have  swept  off  the 
mineral  which  was  attached  to  the  bubble,  with  the 
exception  of  a  minute  particle  of  water  which  was 
caught  up  and  mnxed  with  the  oil.  It  wall  be  seen  that 
the  bottom  of  the  bubble  is  clear  from  the  black  min- 
eral, and  the  black  mineral  is  now  hanging  at  the  in- 
terface. This  state  of  things  particularly  illustrated 
bere,  is  illustrated  in  another  way  by  placing  the  min- 
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eral  originally  in  oil,  and  going  down  with  an  air 
bubbk  in  the  effort  to  pick  up  the  mineral  surround- 
ed £  oil.  (Witness  puts  bubble  holder  down  again.) 
There  are  still  some  particles  of  mineral  floating  at 
the^ surface,  and  it  will  be  noted  that  the  air  bubble 
is  capable  of  carrying  those  particles  down,  attached  to 
the  film  of  oil  which  constitutes  a  portion  of  this 
bubble  when  it  passes  from  the  oil  down  into  the  water, 
[f  we  raise  the  bubble  into  the  oil  and  attempt  to  carry 
these  particles  from  the  interface  up  into  the  oil,  we 
find  that  in  the  oil  there  is  no  attachment  between  the 
air  bubble  and  the  mineral. 

Now,  I  have  repeated  that  many  times  with  mineral 
of  the  finest  mesh  that  I  could  get,  and  the  air  bubble 
remains  clean,  as  you  now  see  it. 

These  methods  are  given,  not  as  examples  of  flota- 
tion commercially,  but  as  visible  statements  of  the 
principles  which  must  control  in  the  inter-action  be- 
tween oil  and  air  and  mineral,  as  they  are  present  in 
the  pulp.  Precisely  the  same  kind  of  experiments  can' 
be  carried  out,  in  which  I  take  modified  water,  that  is, 
water  in  which  there  was  dispersed — separated  through- 
out the  v/ater — a  portion  of  oil  of  soluble  frothing 
agent.  Now,  the  continued  bubbling  of  the  air  over 
the  particle  in  the  water  cell  has  removed  the  oil,  not 
once,  but  a  number  of  times,  and  the  particle  has 
jumped  to  the  surface,  picked  up  oil  from  the  surface, 
and  gone  down,  carrying,  as  I  have  seen  it  many  times 
in  the  pictures,  and  hope  to  be  able  to  show  it  in  one 
of  the  pictures — carrying  a  considerable  dome  of  oil 
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with  it  when  it  returned  to  the  bottom.  The  dome 
of  oil  is  not  on  it  now,  but  that  is  tfais  way  he  goes 
up  and  gets  oil  and  goes  down  again.  There  is  no 
oil  on  there  now;  it  has  been  cleaned  off  by  the  air 
bubble.  When  I  say  no  oil,  I  mean  substantially  no 
oil.  This  particle  is  just  at  the  limit  of  lifting  with  any 
considerable  quantity  of  oleic  acid,  and  there  may  be 
oleic  acid  disseminated  throughout  the  liquid,  so  that 
it  may  account  for  the  change  from  quick  lifting — 
There,  it  went  to  the  surface  and  dropped  clear  back 
of  the  bubbling  tube.  The  smaller  particles  lift  more 
readily,  and  it  is  found  that,  whereas  a  clean  air  bub- 
ble in  unmodified  water — There  it  is,  fortunately  hang- 
ing at  the  surface  long  enough  to  be  observed  before 
it  came  down  again. 

Referring  to  the  experiments  carried  out  with  modi- 
fied water,  in  the  sense  of  water  containing  a  solu- 
ble frothing  agent  which  we  know  is  dispersed  through- 
out the  water  and  is  in  position  to  act  at  the  surface 
of  the  bubbles,  we  find  that  the  attachment  of  the  par- 
ticle to  the  bubble  in  the  sense  of  the  weight  of  the 
galena  cube  that  the  air  bubble  will  pick  up,  is  very 
much  decreased  as  compared  with  the  weight  of  the 
particle  which  the  same  air  bubble  will  pick  up  in  per- 
fectly pure  water.  We  find,  likewise,  that  using  the 
captive  bubble,  in  tlie  sense  of  a  bubble  held  in  the 
bubble  holder,  a  very  much  larger  particle  can  be 
picked  uj)  than  will  be  taken  up  by  the  free,  moving 
bubble,  as  we  would  expect;  the  difference  is  some- 
thing like  two  to  one;  that  is.  the  free  moving  bubble 
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will  lift  only  about  half  as  large  a  particle  as  the 
captive  bubble.  The  difference  between  the  modified 
water  and  the  unmodified  water  is  not  so  great,  being 
in  the  ratio  of  something  like  60  to  100.  In  that 
way,  using  different  sets  of  conditions  and  different 
oils  and  different  soluble-  agents,  different  mineral 
particles,  it  is  possible  to  establish  perfectly  certain 
relations  between  the  strength  of  attachment  under 
any  given  set  of  conditions,  and  the  attachment 
under  another  set  of  conditions.  While  these  results, 
may  not  be  accurate  in  the  sense  of  precise  to  a  decimal 
place,  their  range  is  extremely  accurate  and  reliable, 
and  in  this  way  we  are  enabled  to  answer  the  questions 
which  arise,  or  to  make  the  physical  material  them- 
selves answer  for  us  the  questions  which  arise  in  con^ 
sidering  flotation. 

Among  those  questions,  we  have  spoken  of  the  ques- 
tion whether  air  bubbles  attach  directly,  and  have 
seen  that  in  the  common  sense  use  of  the  word  direct, 
they  certainly  do,  if  the  mineral  is  clean.  We  have 
likewise  seen,  in  the  common  sense  use  of  the  word 
"direct  attachment,"  that  the  mineral  particle  which 
jumped  on  the  bubble  to  the  surface  attached  to  the 
bubble,  was  directly  attached  to  that  bubble.  There 
was  the  surface  of  the  bubble  coming  down  into 
immediate  contact  with  the  surface  of  the  particle. 
That  can  be  very  much  better  observed  in  the  picture, 
of  course,  than  it  can  be  in  the  fleeting  movement  oi 
the  particle,  observed  by  the  eye. 

We   have   asked    the   similar   question,    whether   oil 
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lifts  mineral,  and  find  the  answer  that  it  does  very 
little,  and  by  taking  a  series  of  particles  and  carrying 
them  out  quantitatively  we  learn  that  less  than  5  milli- 
grams galena  cube  will  be  picked  up  by  oleic  acid  or 
spindle  oil,  and  that  that  varies  in  that  general  range 
with  the  different  kinds  of  oil.  We  learn  also  that 
that  lift  is  somewhat  precarious  when  it  does  occur, 
owing  to  the  fact  that  when  the  particle  even  is  not 
heavy  enough  to  break  off  the  oil  neck,  the  sweep  of 
any  Current  of  water  over  that  oil  neck  would  like- 
wise tend  to  destroy  it.  We  have  learned  that  a  bub- 
ble of  air  surrounded  with  plenty  of  oil  does  not  hold 
the  mineral  to  it;  that  the  mineral  moves  away  from 
the  bubble,  in  preference  going  to  the  interface  on  the 
other  side  of  the  oil — the  water — oil  interface.  Under 
those  conditions,  with  the  bubble  in  oil  and  the  mineral 
in  oil,  we  can  be  reasonably  sure  that  it  does  not  lift 
even  .005  of  a  milligram. 

The  question  arises  how  little  oil  will  cut  the  lifting 
power  and  produce  this  weak  oil  neck,  and  an  ex- 
amination of  the  phenomena  has  indicated  that  that 
occurs  about  the  point  when  there  is  enough  oil  to 
come  between  the  particle  and  the  bubble,  and  about 
the  same  amount  of  oil  which  would  cause  that  particle 
to  adhere  to  a  solid  material  through  oil  adhesion,  if 
the  bubble  were  a  solid  ball  of  metal,  instead  of  a 
globe  of  air. 

The  question  arises,  what  does  the  oil  do,  and  I  have 
found  that  it  affects  the  air  and  the  water,  rather, 
perhaps,  than  the  mineral;  at  least  the  effect  on   the 
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air  and  water  is  the  most  radical  and  observable  ef- 
fect, in  the  sense  that  it  produces  more  persistent  bub- 
bles and  more  gradual  joining  of  bubbles,  which  is 
called  coalesence.  In  the  same  way,  taking  small 
amounts  of  the  material  in  hand,  and  subjecting  them 
to  precise  controlled  conditions,  we  find  that,  as  a  gen 
oral  rule,  the  soluble  frothing  agents  have  a  very 
great  effect  on  this  character  of  the  bubbles  under 
the  water,  the  way  they  are  formed  and  the  way 
they  unite  or  fail  to  unite.  In  thN  ways  I  have  reached 
certain  conclusions  regarding  air  froth  flotation.  They 
were  reached  from  observation,  and  most  of  them  are 
the  mere  statements  of  observed  fact. 

Air  flotation  depends  upon  these  following  facts, 
most  of  which  have  been  stated  in  substance  by  one 
or  the  other  or  all  of  the  scientfic  experts  testifying 
for  the  defense.  Practically  all  of  these  facts  can  be 
seen  photographically  recorded  and  projected  on  the 
screen.     They  are: 

First,  a  clean  air  bubble  in  water,  whether  captive 
or  free,  in  the  sense  of  free  rising,  in  unmodified  water 
will  attach  and  carry  mineral  particles  of  a  weight 
roughly  corresponding  to  the  surface  tension  at  the  air 
water  surface,  acting  upon  the  line  of  the  attachment  of 
the  bubble  surface  to  the  mineral.  This  power  of  at- 
tachment, measured  by  the  gentle  application  of  lift- 
ing, is  aboutyj40  milligram  galena  cube.  In  the  ordin- 
ary sense,  the  attachment  is  direct  to  the  bubble.  One 
might  say  directly  to  the  air. 

Second,    in   pure   water,   however,    air   bubbles   coal- 
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csce  with  a  suddenness  and  violence  which  generally 
detaches  the  mineral  particles.  This  suddenness  ap- 
proaches 1/12,000  of  a  second. 

Third,  an  oily  mineral  frothing  agent  can  be  made 
to  coat  mineral  particles.  It  can  be  shown,  as  we  had 
opportunity  to  observe  it  there,  to  quickly  flash  a  film 
of  infinitesimal  thickness,  about  4/100,000,000  of  an 
inch,  over  the  surface  of  the  bubbles.  The  figure,  to 
be  more  accurate,  is  4.16;  and  while  it  may  seem  ab- 
surd to  measure  a  figure  of  that  size  in  one  or  two 
decimal  figures,  the  work  of  De  Veaux  indicates 
to  me  that  he  has  determined  it  within  an  accuracy  of 
10%.  That  is  his  opinion,  and  the  methods  he  used 
are  so  simple  and  direct,  that  I  see  no  reason  why  it 
should  not  be  true.  That  this  film  increases  slowly  to 
about  twice  this  thickness  over  the  air-water  surface. 
Thus  modified  or  contaminated,  the  air-water  surface 
tension  is  reduced  to  a  moderate  extent,  varying  with 
the  character  of  the  oil  and  the  temperature ;  but  after  a 
certain  minute  quantity  of  oil  is  present,  possibly 
1/1,000,000  or  2/1,000,000  of  an  inch,  further  change 
in  the  surface  tension  is  relatively  small.;  Tlie  power 
of  attachment  of  the  bubble  to  the  mineral  varies,  as 
we  have  seen,  with  the  amount  and  kind  of  oil,  but  in 
general  range  of  a  30  milligram  galena  cube.  In  this 
case  the  attachment  is  direct  to  the  bubble  as  a  whole, 
and  possibly  there  is  also  attraction  through  the  oil 
film  to  the  air,  as  explained  this  morning. 

Fourth,  the  presence  of  an  oily  mineral  frothing 
agent  in  the  bubble  or  in  the  water  also  modifies  the 
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water  in  the  sense  that  the  subdivision  of  the  air  is 
rendered  easier  and  coalescence  of  bubbles  is  retarded, 
reduced  or  entirely  prevented. 

Fifth,  a  soluble  mineral  frothing  agent  probably 
coats  a  mineral  particle  and  a  bubble  of  air  in  a  dif- 
ferent manner.  It  certainly  does  modify  the  v^ater,  in 
the  sense  that  has  been  given  in  No.  4.  Usually  the 
soluble  mineral  frothing  agent  does  this  to  a  far  great- 
er extent  than  the  oil.  The  power  of  attachment  is 
also  reduced  with  the  soluble  frothing  agent  to  about 
a  30  milligram  galena  cube.  In  this  case  the  attach- 
ment is  direct  to  the  bubble,  if  not  directly  to  the  air. 

Sixth,  the  oil  film  of  Nos.  3  and  4,  possibly  also  the 
adsorbed  films  of  No.  5,  promote  or  facilitate  the 
quick  attachment  of  the  mineral  to  the  bubbles,  even 
though  such  films  have  reduced  or  modified  the  power 
of  attachment  to  the  bubble.  Accompanied  by  electro- 
lytes— acids,  alkali  and  salts, — in  the  pulp,  these  films 
give  a  controlled  affinity  of  air  bubbles  for  the  metal- 
lic particles  in  the  presence  of  a  frothing  agent,  and 
if  given  opportunity,  produce  a  stable  froth  of  the 
so-called  armored  bubbles. 

Seventh,  the  addition  beyond  this  minute  quantity 
of  oil  produces  an  excess  of  oil;  whether  it  is  added 
to  the  mineral  or  to  the  bubble,  provided  they  are  in 
contact.  If  there  is  enough  of  it,  it  will  collect  on  the 
surface  in  the  form  of  lenses  or  globules,  thickening 
the  film,  and  thereby  separating  the  modified  contam- 
inated or  double  surface  to  a  visible  extent.  When 
sufficient  excess  oil  is  thus  added  we  reach  the  tipper 
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Hmft  df  the  oil  quantity,  which  is  capable  of  producing- 
the  effect  of  direct  attachment,  an  effect  obtained  with 
a  mintite  quantity  of  oil.  Beyond  that  point  the  min- 
eral, -of  even  the  oil  alone  is  liable,  in  agitation,  to  be 
swept  off  a  bubble  and  carried  away.  Under  the 
conditibrulaast  described  the  mineral  no  longer  directly 
attaches  to  the  bubble,  and  that  leads  to  a  distinction 
between  an  oil  froth  and  an  air  froth.  I  will  describe 
an  oil  froth  as  an  aggregated  mass  of  globules-  and 
films  of  oil  and  water,  v/ith  bubbles  of  air,  having  the 
mineral  contained  in  the  oil,  and  from  this  froth  the 
air  bubbles  are  likely  to  slip  away  because  of  their 
ability  to  move  through  the  oil  upwards;  and  the  min- 
eral is  likely  to  slip  away  downwards  through  the  oil 
and.  through  the  oil-water  interface,  and  drag  masses 
of  oil  with  it.  The  power  of  attachment  of  the  oil 
globules  in  the  water  for  mineral  (making  the  oil 
g^lob'ules,  just  as  we  made  an  air  bubble  by  allowing  oil 
to  rise  up  under  a  bubble  holder)  is  often  less  than  5 
milligrams  of  galena  cube.       /^  j.    [ 

THF  V/TTNESS: — Vv'irii  ^lioiffg^with  amounts  of  oil 
.such  as  we  were  speaking  of  that  visibly  separate  the 
air-oil  film  on  the  inside  from  the  oil-water  film  from 
the  outside,  the  mineral  particles  if  small  are  free  to 
move  around  each  other,  to  gather  in  masses  at  one 
or  the  other  side  of  the  oil  mass  that  is  surrounding  the 
bubble  and  produce  a  heavier  drag  on  the  weak  oil 
hnk  or  oil  neck  which  now  alone  attached  them  in- 
directly to  the  bubble. 

9th.     Some  oils  are  non-frothing,  kerosene   for  ex- 
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ample,  and  are  substantially  inert  so  far  as  No.  4  is 
concerned  (the  modification  of  the  interaction  of  air 
bubbles  and  water  by  the  presence  of  the  oily  mineral 
frothing  agent).  Some  of  these,  among  them  kero- 
sene, are  less  detrimental  in  respect  to  No.  7  (the  ef- 
fect of  further  addition  of  oil  beyond  the  minute  quan- 
tity) an  No.  8  (the  readiness  with  which  particles 
gather  in  sufficient  amounts  to  tear  off  the  oil  neck). 
Violent  agitation  tends  to  emulsify  some  of  these  oils, 
among  them  kerosene,  so  that  they  may  be  carried  in 
the  circuit  water  to  be  entrapped  in  the  settling  con- 
centrate of  the  gangue  slimes.  Air  bubbles  which  may 
be  produced  in  great  quantity  by  unnecessary  agita- 
tion candle- oil  mineral  particles  and  uselessly  add  to 
the  quantity  of  the  froth.  Great  violence  of  agita- 
tion subdivides  the  oil  globules  and  makes  them  smaller 
so  that  original  overloading  of  bubbles  with  mineral 
particles  is  reduced  or  retarded  and  more  useless  oil 
can  be  put  through  the  system. 

Tenth.  It  appears  throughout  the  above  that  min- 
eral frothing  agents  are  not  of  necessity  oils  or  oily  in 
character,  so  that  it  is  a  mere  incident  that  oils  are 
also  some  of  them  mineral  frothing  agents  if  used  only 
in  such  minute  quantities  that  they  no  longer  act  like 
oils  in  bulk,  and  do  not  show  the  properties  that  are 
exhibited  in  the  oil  froths.  Also  that  what  T  have 
called  an  oil  froth  is  indeed  radically  different  from  an 
air  froth.  While  it  may  be  difficult,  if  not  impossible, 
to  draw  a  sharp  line  during  the  transition  stage,  par- 
ticularly where  an  excess  of  inert  oil  is  added  and  agi- 
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tation  and  aeration  increased,  the  technical  eflfeci 
changes  somewhere,  dependent  upon  conditions  until 
finally  all  traces  of  air  froth  have  been  made  to  dis- 
appear. 

Q.  26.  I  call  your  attention  to  the  testimony  of 
Professor  Beach  wherein  he  is  considering  the  action 
of  a  captive  bubble  or  a  bubble  in  a  bubble  holder  and 
wherein  we  find  the  following,  128-Q.  "Now  what 
would  happen  if  the  bubble  holder  were  lifted  up- 
wards— "  it  was  the  case  of  clean  sulphide  mineral — 
"A.  The  force  of  surface  tension  has  a  certain  com- 
ponent. If  the  particles  of  sulphide  were  greater 
than  the  total  value  of  the  upward  pull  of  surface  ten- 
sion, it  would  not  be  lifted  from  the  bottom,  but  the 
bubble  would  stretch  out  and  would  finally  neck  ofif  and 
we  should  have  a  complete  spherical  bubble  attached  to 
the  bubble  holder,  and  probably  a  little  watch  glass 
bubble  attached  to  the  surface  in  case  the  sulphide  was 
too  heavy.  If  the  sulphide  particle  was  not, then  I 
should  expect  that  the  bubble  would  lift  to  the  sur^face 
through  the  water."  What  have  you  to  say  on  thai 
testimony  ? 

A.  This  is  a  substantial  confirmation  of  statement 
No.  1  that  a  cleaivair  bubble  in  water,  captive,  in  un- 
modified water  will  attach  and  carry  mineral  parti- 
cles to  the  surface,  particles  of  a  weight  roughly  cor- 
responding to  the  surface  tension  of  the  air-water 
surface  acting  around  the  line  of  attachment  of  the 
bubble  to  the  particle.  Beyond  that,  it  is  a  demonstra- 
tion offffftheorizing  as  to  what  will  happen  which  my 
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own  observation  does  not  confirm,  because  while  the 
bubble  may  split  and  a  portion  of  the  bubble  remain 
with  the  particle,  I  have  not  seen  a  watch  glass  shaped 
residue  of  air  left  on  the  particle;  and  the  almost  in- 
variable action  is  that  the  whole  bubble  peels  away 
from  the  particle  precisely  as  we  saw  it  a  number  of 
times  in  the  experiments  just  shown. 

Q.  27.  Professor  Beach,  in  his  testimony,  described 
experiments  with  an  aluminum  ring  floating  upon  the 
surface  of  the  water  and  carrying  considerable  weight 
when  clean  and  failing  to  carry  that  weight  when 
slightly  oiled,  in  answer  to  question  109,  his  descrip- 
tion having  been  given  at  some  length.  Have  you  any- 
thing to  say  as  to  that? 

A.  That  similarly  confirms  the  general  statement 
above  quoted  from  conclusion  No.  1  and  further  has 
an  application  where  he  applied  oily  material  to  it, 
in  confirmation  of  some  of  the  later  statements. 

Q.  28.  I  call  your  attention  to  the  answer  of  Profes- 
sor Bancroft  in  answer  to  Q.  132  which  I  v/ill  hand 
/to  you  without  reading  in  the  record  and  ask  3''0U 
what  you  have  to  comment  upon  that  testimony  ? 

A.  With  the  statement  that  so-called  minerals, 
zinc  sulphide  and  lead  sulphide,'  do  generally  adsorb 
air  markedly,  I  am  not  at  all  disposed  to  disagree.  It 
confirms  clearly  the  statement  that  finishes  my  state- 
ment No.  1  as  to  the  direct  attachment  of  minerals  to 
the  bubble  if  not  directly  to  the  air.  I  think  it  is  pos- 
sible for  just  some  such  reason  that  the  mineral  is  not 
readily  wetted   by   water   and    Professor    Beach    says 
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that  there  is  no  reason  why  we  should  not  have  direct 
connection  between  the  air  and  the  mineral;  that  he 
would  not  think  of  disputing  it. 

Q.  29.    And  when  you  have  finished  with  that  I  will 
ask  you  to  include  also   the   following  question,   bi^,  /-^^ 
and  the  answer  7f or  your  comment  ? 

A.  Continuing  with  132  it  is  of  course  true  that  we 
may  not  have  direct  contact  betw^een  the  air  and  the 
mineral.  We  have  seen  that  under  certain  circum- 
stances v/e  do  not.  But,  insofar  as  he  means  that 
there  can  be  no  influence  of  the  air  on  the  mineral 
through  a  minute  film  of  oil,  I  cannot  agree  with  him 
because  there  is  every  indication  that  there  might  be 
and  at  the  same  time  I  do  not  know  that  there  is.  With 
regard  to  question  133  where  mineral  particles  are 
apparently  lifted  by  air,  is  it  certain  that  that  is  real- 
ly happening?  It  is  true  of  course  that  if  the  min- 
eral particles  are  sufficiently  dirtied  or  covered  over 
v/ith  oil,  it  is  not  true.  My  experience  indicates  that 
if  that  is  the  case,  the  attachment  of  the  mineral  to 
the  bubble  is  extremely  small,  that  the  intermediate 
stage  of  reduction  of  the  thickness  of  that  impurity 
coming  between  the  air  and  the  bubble  when  it  reaches 
a  minute  amount,  the  mineral  particle  is  in  position 
as  indicated  in  diagram  No.  2,  where  both  surface5  o^ 
interfaces  (the  interface  between  the  air  and  the  oil 
and  the  interface  between  the  oil  and  the  water),  are 
in  position  to  act  upon  it  and  attach  it  very  much 
more  firmly  to  the  bubble.  The  mineral  particles  that 
T  have  handled  in  determining  the  limits  of  these  at- 


4212       Minerals  Separation,  Limited,  et  aL,  vs. 

William  Mason  Grosvenor. 

tachments  have  been  carefully  either  preserved  in  their 
original  cleanliness  or  cleaned,  because  experience 
quickly  taught  me  that  any  reliable  results  necessitated 
that.  Where  we  have  used  the  aluminum  particles, 
some  precaution  had  to  be  taken  if  we  desired  to  have 
a  clean  particle.  The  galena  particles,  where  extreme 
precision  was  required,  had  to  be  as  I  say  very, care- 
fully cleaned,  and  we  identified — checked  up  the  re- 
sults by  breaking  galena  under  water  in  order  to  in- 
sure the  absence  of  false  films  of  impurities  that 
might  have  come  down  upon  the  galena  or  been  at- 
tached to  it  in  handling  or  in  some  other  way.  So 
that  I  agree  with  him  thoroughly  that  it  would  de- 
pend on  the  degree  of  care  with  which  the  experiment 
was  carried  out.  And  his  testimony  there  agrees  en- 
tirely with  our  conclusion. 

Q.  30.  Professor  Beach  has  testified  in  answer  to 
question  254  as  follows:  "If  this  oil  was  kerosene 
or  creosote  or  pine  oil  at  the  instant  of  contact  of  the 
oil  point  with  the  surface  there  is  usually  seen  a  flash 
of  oil  over  the  surface — seen  by  reflected  light — ^you 
get  the  colors  of  the  different  films;  the  experiment  is 
readily  visible  in  that  form."  What  have  you  to  say 
as  to  that? 

A.  It  confirms  the  first  part  of  what  has  been 
stated  above  as  conclusion  3,  that  the  oily  mineral 
frothing  agent  can  be  made  to  flash  quickly,  be  shown 
to  flash  quickly,  a  film  of  infinitesimal  thickness  over 
the  surface  of  the  bubble;  and  anyone  used  to  ob- 
serving bubbles  can  see  that  same  film  flash  over  the 
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bubble;  though  it  is  more  easily  observed  over  a  level 
surface  of  water  in  a  pan. 

Q.  31.  I  call  your  attention  to  another  portion  of 
this  same  answer  of  Professor  Beach's  as  follows: 
''The  physical  phenomenon  which  happens  there  is  a 
spreading  or  adsorption  of  the  oil  over  the  interface, 
and  I  have  no  cjuestion  that  there  is  a  layer  of  ad- 
sorbed oil  upon  the  interface  of  that  bubble  just  as 
here  we  find  that  when  the  experiment  was  completed 
wc  have  an  oiled  layer  or  adsorption  film  in  the  upper 
figure."   What  have  you  to  say  as  to  that  testimony? 

A.  Except  for  the  uncertainty  that  there  may  exist 
with  regard  to  the  thickness  of  the  layer,  I  do  not 
t^uestion  it.  It  confirms  the  general  statement  in  the 
first  part  of  conclusion  No.  3  as  to  what  happens  when 
the  oil  comes  in  contact  with  such  an  interface.  The 
oil  spreads  over  and  modifies  its  characteristics.  But, 
insofar  as  that  may  be  taken  to  mean  a  hundredth  of 
an  inch  or  a  foot,  I  wouldn't  call  that  an  adsorption 
layer  because  it  is  not  my  idea  of  an  adsorption  film. 

Q.  32.  Professor  Beach  in  answer  to  question  256 
said,  referring  to  the  lecture  by  Lord  Kelvin,  in  that 
lecture  he  has  carried  out  a  calculation  to  show  what 
the  least  thickness  might  be.  The  upper  limit,  the 
maximum  thickness  there  one  can  hardly  state.  If  you 
put  on  a  large  drop  of  oil,  .a»4  certain  amount^Jpt 
spreads  over  the  surface  the  rest  of  it  gathers  together 
in  a  little  lens-shape  figure,  and  if  you  add  more  oil 
the  lens  increases  its  diameter,  until  the  whole  surface 
would  finally  become  covered  to  any  depth."  What 
have  you  to  sav  as  to  that  testimonv? 
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A.  That  again  confirms  the  same  part  of  conclu- 
sion 3^  with  the  comment^  that  these  results  were  large- 
ly based  on  calculations  or  theory  rather  than  on  di- 
rect measurements  as  I  remember  them.  But  there 
are  later  results  that  are  extremely  accurate  and  they 
very  closely  confirm  the  original  calculations,  defin- 
ing however  more  clearly  the  lower  limit  of  complete 
filnjing,  the  upper  limit  of  complete  filming  without 
lenses,  and  then  the  slightly  higher  limit  of  forming  of 
a  stable  film  with  lenses.  Either  one  of  these  films 
would  probably  be  greater  as  the — either  one  of  these 
films  would  probably  be  regarded  as  an  adsorption 
film  if  one  wanted  to  call  it  that  and  use  the  word  in 
that  sense,  but  that  the  lens  of  oil  or  globules  of  oil 
sticking  up  on  the  surface  ot  that  film  and  exhibiting 
the  properties  of  oil  in  mass  should  be  confused  with 
the  adsorption  layer  seems  to  me  unwise,  would  lead  to 
incorrect  conclusions  as  to  the  action  of  that  oil. 

Q.  33.  I  call  your  attention  to  Q.  138  and  the  an- 
swer in  the  testimony  of  Professor  Beach,  and  read 
the  following  question :  "My  opinion  is  that  this  angle 
would  be  smaller  than  in  the  case  of  pure  water 
against  a  sulphide,  and  that  the  lifting  power  of  this 
bubble  would  be  diminished."  I  call  your  attention  to 
that  question  and  answer  for  explanation  and  com- 
ment? 

A.  I  do  not  feel  altogether  like  accepting  the  state- 
ment with  regard  to  the  angle  as  being  a  sufficient 
basis  for  a  conclusion  as  to  lifting  power.  There  is  a 
closely  qualitative  relation  apparent  between  the  two 
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and  I  think  one  might  use  that  as  perhaps  as  a  general 
guide,  but  enough  to  see  some  manuscript  pages  of  a 
book  that  was  started  out  to  be  written  on  the  subject 
of  contact  angles,  and  there  came  to  be  such  a  wide 
divergence  between  the  contact  angles  under  different 
circumstances  (what  way  the  particle  was  moving  and 
its  shape  and  so  on)  that  the  auAor  introduced  "hys- 
teresis  of  contact"  into  the^qucction  to  try  to  explain 
the  phenomena  and  finally  did  not  publish  the  book, 
r  think  that  is  fairly  well  illustrated  by  the  statements 
that  were  made  with  regard  to  the  wetting  of  glass  by 
mercury.  If  the  glass  bubble,  to  which  I  think  it  was 
Professor  Beach  referred,  be  brought  down  to  the  sur- 
face of  the  mercury  and  a  tiny  particle  of  glass  be 
floated  on  the  surface  of  the  mercury  according  to  the 
movement  of  that  glass  the  particle  floating  on  the 
surface  will  be  either  rapidly  pushed  away  from  the 
point  of  contact  or  drawn  to  the  point  of  contact,  just 
as  we  can  see  the  aluminum  particles  floating  on  the 
surface  of  the  glass  drawn  to  or  pushed  away  from 
anything  that  bends  the  surface  down  or  pulls  the  sur- 
face up.  Now,  when  it  pulls  the  surface  up  we  have 
one  contact  angle;  when  it  bends  the  surface  down  the 
consequence  is  that  we  have  a  different  contact  angle 
and  I  am  inclined  to  agree  with  Professor  Bancroft 
when  he  says  that  he  does  not  regard  contact  angles  as 
accurately  measurable.  In  fact  in  his  mind  there  was 
some  question  whether  there  was  any  such  thing;  but 
N  insofar  as  the  contact  angle  is  an  accurate  measure  of 
what  is  going  on,  I  entirely    agree    with    Professor 
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Beach's  conclusion  as  to  its  effect  on  the  lifting  power. 
In  fact,  that  confirms  the  latter  portion  of  conclusion 
3  where  we  saw  that  with  this  modification  of  the  con- 
tact, mi.  the  air-water  surface  tension  is  reduced  to  a 
moderate  extent,  it«4jche  ring  experiment  which  has 
been  spoken  of,  the  floating  ring  greased  with  one  kind 
of  material  or  another,  confirms  the  balance  of  the 
statement,  ''varying  with  the  oil  and  the  conditions/' 
and  I  would  think  we  will  find  indirectly  implied  in 
the  existence  of  anything  like  a  reducmg  contact  angle, 
the  confirmation  of  the  statement  that  further  reduc 
tion  of  the  surface  tension  is  relatively  small. 

Q.  34.  I  quote  the  following  from  the  answer  of 
Professor  Beach  to  question  164:  "The  surface  ten- 
sion of  a  liquid  film,  that  is,  with  an  upper  and  lower 
surface,  a  liquid  film  does  not  depend  on  the  thickness 
as  long  as  that  thickness  exceeds  a  certain  small  value." 
What  have  you  to  say  as  to  that  ? 

A.  That  confirms  the  proposition  of  conclusion  3, 
''after  a  certain  minute  quantity  of  oil  is  present, 
further  reduction  of  the  surface  tension  is  relatively 
small." 

Q.  35.  Continuing  in  answer  to  question  164  Pro- 
fessor Beach  says:  "Do  you  want  that  thickness?  Q. 
165.  Yes."  And  then  follows  this  statement:  "I  can 
only  quote  from  memory  as  I  haven't  my  -notes  with 
me.  I  have  represented  here  (drawing  a  diagram  on 
paper)  a  molecule  of  any  substance,  and  here  is  an- 
other molecule  of  the  same  substance.  Then,  the  lim't 
of  molecular  range,  I  mean  the  greatest   distance   which 
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we  can  separate  these  molecules  and  still  have  this  one 
act  upon  that,  that  distance  'd'  is,  I  believe,  one  twenty 
thousandths  of  a  millimeter."  What  comment  have 
you  to  make  as  to  that  testimony? 

A.  That  w^ould  seem  to  me  to  confirm  one  of  the 
facts  essential  to  my  statement  that  there  might  be 
action  between  the  air  and  a  mineral  even  though  mi- 
nutely oiled.  That  appears  to  be  a  statement  of  the 
limiting  thickness  of  a  layer  of  oil  which  will  interfere 
v^^ith  that  interaction,  and  that  as  being  approximately 
two  millionths  of  an  inch,  which  we  spoke  of  this  morn- 
ing as  being  the  length  of  action  of  materials,  one  on 
the  other.  Since  the  thickness  of  the  oil  layer  is  less 
than  that  you  might  expect  to  have  direct  action  be- 
tween air  and  the  mineral  particles.  If,  according  to 
the  assumption  made  by  Professor  Beach,  there  were 
an  admixture  of  air  and  oil  at  the  surface  and  oil  and 
mineral  at  the  other  surface,  I  don't  think  these  layers 
of  admixture  are  anything  like  the  same  thickness  and 
>^o  I  don't  think  they  make  much  difference. 

I  read  the  following  testimony  of  Professor  Beach, 
Q.  174:  "I  would  like  a  definite  statement  from  you 
as  to  whether  or  not  the  affinity  of  air  for  metal  is 
utilized  in  the  froth  flotation  concentration  of  ore.  A. 
[n  the  agitation  froth  process,  or  in  the  pneumatic 
froth  process  it  is  not.  It  is  not,  except  in  as  far  as 
there  may  be  air  adsorption  in  this  interface.  175-Q. 
That  is,  there  may  be  air  adsorbed  at  the  oil  adsorp- 
tion interface?  A.  There  may  be  air  adsorbed  at  any 
place  where  air  is  in  contact  \vith  another  liquid  or  an- 
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other  solid,  but  in  my  judgment  air  plays  a  relatively 
insignificant  part."  What  have  you  to  say  as  to  that 
testimony  ? 

A.  First,  that  it  indicates  the  presence  in  Profes- 
sor Beach's  consideration  of  precisely  the  same  concep- 
tions of  direct  action  between  the  air  and  the  mineral 
that  may  be  effective  vvith^very  minute  layers  of  oil. 
But,  more  important  than  tte,  it  seems  to  me  to  indi- 
cate that  he  has  in  mind  (vv'hen  he  is  speaking  of  air 
froth  flotation)  a  thin  film  of  oil,  of  such  thickness 
that  it  cannot  be  called  a  layer,  but  would  exhibit  the 
properties  of  a  film  and  of  such  thickness  that  the  dif- 
ference of  surfaces  on  the  inside  and  the  outside  of  the 
layer  might  very  well  be  effective  on  the  property  of 
the  layer,  if  you  call  it  a  layer.  I  should  prefer  to  call 
it  a  film.  It  is  in  substantial  agreement,  it  seems  to 
me,  with  the  latter  portion  of  conclusion  3. 

Q.  36.  I  call  your  attention  to  question  63  in  the 
testimony  of  Professor  Taggart,  that  question  having 
been  propounded  by  the  court,  it  being  as  follows; 
''You  say  the  particles  are  in  the  film  of  oil  surround- 
ing the  air"  and  particularly  to  the  part  of  the  answer, 
''And  there  can  be  no  #te%lmerk  of  the  attachment  of 
air  for  the  particle  itself,"  and  further  on  below:  "By 
examining  these  froths  it  can  be  seen  that  air  is  not  in 
contact  with  the  solid  particles  at  all  and  they  come  to 
the  surface  in  the  bubble  film."  What  have  you  to 
comment  as  to  that  testimony? 

A.  In  the  first  place  I  think  Professor  Taggart 
was  sDeakine  of  the  film  which  he  had  made  with  rj 
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considerable  quantity  of  oil.  If  I  recollect  properly 
he  testified  that  he  had  not  observed  films  made  with 
extremely  minute  amounts  of  oil  and  I  want  to  call  at- 
tention to  the  fact  that  the  film  which  he  showed  us 
contained  at  least  twice  as  much  liquid  as  the  film  of  a 
bubble  because  by  taking  a  whole  bubble,  as  I  under- 
stand that  he  did  and  puncturing  one  side  of  it  to  break 
it, the  liquid  from  the  bubble  would  draw  together  into 
the  single  film  that  was  left  at  the  bottom,  the  solid 
particles  being  left  rather  in  contact  with  the  ring  so 
that  in  observing  such  a  film  we  would  be  looking  at 
twice  the  amount  of  liquid,  without  twice  the  amount 
of  solid  material,  and  we  would  expect  it  to  be  very 
much  m.ore  wetted.  That,  however,  is  minor  because 
the  statement  as  a  whole  T  think  fully  confirms  my  con- 
clusion that  even  with  the  oily  mineral  frothing  agent 
in  minute  quantities  or  in  considerably  large  quantities 
the  attachment  of  the  mineral  is  direct  to  the  bubble  in 
the  sense  that  the  bubble  is  made  up  not  merely  of  a 
piece  of  air  but  of  the  dynamic  film;  the  film  that  sur- 
rounds the  bubble  and  that  the  particle  4n  the  layer,  in 
this  film,  are  attached  to  this  film  directly.  It  con- 
firms the  statement  of  direct  contact. 

Q.  37.  Professor  Taggart  has  testified  in  answer  to 
question  61  as  to  his  examination  of  bubble  films  un- 
der the  microscope:  "In  such  examination  I  have 
found  th'at  in  freshly  formed  films  a  very  large  ma- 
jority— and  by  that  I  mean  in  the  proportion  of  ten, 
or  twenty,  or  thirty,  or  forty  thousand  to  one — of  the 
particles  present  in  the   film,  are  entirely  within  the 
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bubble  film."     What  have  you  to  say  as  to  that  testi- 
mony ? 

A.  That  these  bubble  films  if  made  in  the  way  that 
the  other  one  was  made,  would  have  a  great  deal  more 
film  material  but  that  this  would  not  be  an  important 
difference  because  the  major  effect  of  the  statement 
is,  after  all,  merely  to  state  that  the  mineral  particles 
under  these  circumstances  are  directly  attached  to  the 
films  of  which  the  bubbles  are  made.  They  are  direct- 
ly attached  to  the  bubbles. 

Q.  38.  I  read  to  you  the  following  from  the  testi- 
mony of  Professor  Bancroft,  140  Q.  "In  your  judg- 
ment would  it  be  proper  to  call  such  a  froth  an  air 
froth,  meaning  thereby  that  the  air  is  attached  direct- 
ly to  the  mineral  particles?  A.  It  would  not  be  proper 
to  call  it  that,  because  that  is  not  what  happens;  and  it 
is  a  great  deal  better,  it  seems  to  me,  to  stick  to  the 
facts."     What  have  you  to  say  as  to  that  testimony? 

A.  That  we  have  not  been  concerned  mainly  with 
the  necessarily  direct  attachment  of  the  air  to  mineral, 
which  is  the  only  basis  on  which  that  criticism  could 
properly  be  made.  If  we  consider  that  the  real  essen- 
tial of  the  conclusion  is  the  attachment  of  mineral  to 
the  bubble,  I  don't  think  Prof.  Bancroft  would  have 
made  that  criticism.  His  other  testimony  all  confirms 
the  opinion  that,  taking  the  sense  of  "bubbles"  in  the 
broad,  practical  meaning,  he  would  certainly  regard 
the  mineral  as  attached  to  those  films ;  in  fact  he  called 
them  adsorbed  into  the  film,  in  which  case  they  must 
be  attached  to  the  bubbles.  It  is  rather  splitting  hairs 
to  divide  the  bubble  from  the  air  in  the  bubble. 
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?3^  ji/  Now,  the  particular  froth  which  he  referred  to  is 
described  in  139  Q.,  as  made  by  agitation  at  about 
1800  r.p.m.  of  80  c.c.  of  water  at  70°,  16  grams  of 
Broken  Hill  tailings,  and  six  c.c.  of  20^  sulphuric  acid 
and  one  drop  of  oleic  acid,  which  would  be  between 
one-tenth  and  two-tenths  of  a  per  cent  of  the  ore,  and 
as  to  that  he  was  asked  whether  it  would  be  proper  to 
call  it  an  air  froth,  and  he  said  it  would  not.  What 
have  you  to  say  as  to  that? 

A.  Well,  in  any  reasonable  interpretation  of  the 
expression,  air  froth,  it  certainly  would  be.  Even  in 
the  precise  scientific  definition  it  would  be  froth  in 
which  there  was  substantially  nothing  but  air  and  min- 
eral. In  the  most  detailed  and  accurate  scientific  ex- 
amination of  the  froth  you  would  find  something  less 
than  1/100,000  of  an  inch  of  oil  to  be  distributed  on 
the  surface -of  that  mineral,  and  that,  if  any  of  the  oil 
be  assumed  to  go  anywhere  else  at  all,  w^e  would  be 
down  in  the  neighborhood  of  the  ranges  where  the 
direct  connection  between  the  oil  and  mineral  would 
be  expected  to  have  been  at  the  admixture  of  the  inter- 
face— at  the  adsorption  of  the  interface.  So  it  would 
be  characteristic  to  call  that  air  froth ;  it  could  be  hard- 
ly called  anything  else. 

O.  39.  I  would  here  ask  you  what  you  have  to  say 
as  to  the  statement  of  Prof.  Beach,  that  air  performs 
a  relatively  insigniifcant  part  in  froth  flotation,  as 
well  as  the  statement  of  Prof.  Taggart  along  the  same 
line? 

A.     That  1  can  not  agree  with  them  at  all,  because 
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it  is  not  merely  a  question  of  the  buoyancy  of  the  ma- 
terial. They  have  got  nothing  even  remotely  resemb- 
ling the  characteristic  air  froth,  "if  they  use  somema- 
terial  which  is  not  eiiective,  like  the  air  to  catchy  in 
these  minute  layers  of  oil  at  an  interface,  between 
those  layers,  or  within  those  very  minute  layers  Jiie 
iiiiiiuial  |j'ai'LklLi»>  In  other  words,  that  in  the  absence 
of  air  and  of  a  large  predominance  of  air,  there  would 
be  entrapment  of  the  mineral  in  the  oil  instead  of  any 
effective  attachment  of  the  mineral  to  the  air  bubble. 

Q.  40.  Professor  Beach,  in  answer  to  (^28  and  re- 
ferring to  his  experiment  in  a  beaker  with  red  ink  and 
water  and  oil,  referring  to  the  interface,  says:  "The 
striking  thing  about  this  is  its  viscosity  and  possibly 
lower  surface  tension.  This  is  the  fabric  of  which  the 
bubble  film  in  the  flotation  process  is  made  up."  What 
have  you  to  say  as  to  that  testimony? 

A.  That  it  again  confirms  the  statement  of  direct 
attachment,  and  in  view  of  what  we  have  seen  in  the 
experiment,  serves  to  mark  off  the  difference  between 
direct  close  attachment  of  the  mineral  to  the  bubble 
constituted  of  such  a  layer,  as  compared  with  the  in- 
direct, loose  and  ineffective  attachment  of  the  mineral 
to  the  bubble  by  a  long  neck  or  a  considerable  mass  of 
oil.  The  force  exhibited  by  such  a  layer  is  far  more 
effective — incomparably  more  effective,  I  am  tempted 
to  say,  than  the  cohesion  by  a  mass  of  oil,  if  that  be 
the  only  connection  between  the  mineral  and  the  bubble. 

O.  41.  Professor  Beach,  in  his  answer  to  question 
8,  describing  an  experiment  which  I  believe  you  have 
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in  mind,  says:  ''The  sulphide  would  be  above  tjic 
surface;  it  would  be  elevated  by  these  little  balloons, 
llllUugii  which  they  stick."  I  hand  you  the  testimony 
in  question  and  ask  you  for  your  comment  thereupon. 

A.  In  order  for  the  bubble  to  carry  the  mineral 
above  the  surface,  as  we  know  that  it  does  in  the  char- 
acteristic air  froth,  in  making  the  characteristic  air 
froth,  it  is  to  my  mind  essential  that  the  mineral  par- 
ticle be  attached  directly  to  this  film  or  layer,  which, 
as  Prof.  Beach  has  said,  really  constitutes  the  bubble. 
However,  these  citatid>ns  are  substantial  confirmations 
of  the  distinction  between  an  oil  froth  and  an  air  froth, 
and  confirmation  of  the  statement  that  the  mineral  in 
the  air  froths  is  directly  attached  to  the  bubbles. 

Q.  42.  I  read  you  the  following  from  the  testimony 
of  Prof.  Bancroft,  his  answer  to  question  22:  ''When 
you  add  a  practically  insoluble  oil  to  water,  it  is  usual- 
ly adsorbed  J^  the  water,  and  spreads  out  as  a  thin 
film;  that  thi.f  film  gives  you  largely  increased  viscosi- 
ty, as  was  shown  the  other  day,  and  since  this  is  a 
surface  film  which  has  more  viscosity  than  the  mass 
of  the  liquid,  you  will  get  foaming."  What  have  you 
to  say  as  to  that  testimony? 

A.  That  seems  to  He  to  point  a  distinction  which  T 
am  inclined  to  dravr  between  Van  B^^p^Hpil^  original 
definition  of  adsorption,  and  the  mere  spreading  of  a 
layer  of  oil  on  the  surface  of  the  water.  However,  the 
general  tenor  of  the  answer  is  the  result  of  drawing  a 
distinction  between  soluble  and  insoluble  oils.  The  ac- 
tion of  insoluble  oils — at  least  the  insoluble  portion  of 
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the  oil — being  distinguished  from  the  soluble  portion, 
jhe  statement  that  there  is  a  largely  increased  viscosity, 
may  apply,  and  in  my  opinion  does  apply  to  the  true 
adsorption  layer — and  by  that  I  mean  the  adsorption 
layer  jn  the  sense  in  which  I  have  attempted  to  use  it 
throughout  the  case — for  the  condensation  line,  rather 
than  a  layer  of  mixture.  But  that  that  viscosity  is  ef- 
fective through  any  considerable  distance  outside  of 
the  film,  or  either  side  of  the  film,  seems  to  be  very 
well  disproven  by  Prof.  Taggart's  experiments,  when 
he  added  a  small  amount  of  oil  to  the  surface  of  the 
liquid,  and  showed  that  rotation  of  the  spider  did  not 
materially  affect  any  movement  of  the  floating  chip; 
but  as  soon  as  a  little  dust  was  sprinkled  on  the  sur- 
face, there  seemed  to  be  a  connection  between  the  chip 
and  the  spider.  If  the  film  had  any  substantial  or  any 
considerable  viscosity — the  film  between  oil  and  water 
— it  seems  to  me  it  v/ould  have  effected  very'  much 
more  movement  of  the  chip.  The  movement  there 
would  perhaps  be  sufficient  to — would  perhaps  be  seen 
to  take  place  in  the  oil  above  that  film,  without  neces- 
sarily affecting  any  considerable  area  of  the  film  as  a 
whole.  The  statement,  however,  agrees,  as  far  as  I' 
can  judge  it  as  definite — it  agrees  with  my  conception 
of  what  occurs  when  those  extremely  minute  films  go 
down  and  include  a  particle  of  mineral.  The  films, 
owing  to  their  higher  viscosity,  give  the  direct  attach- 
ment between  the  mineral  and  the  bubble,  and  serve  to 
prevent  the  minute  particles  of  mineral  moving  about 
in  the  surface  of  the  bubble,  collecting  at  one  side  and 
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getting  away  from  the  bubble  by  drawing  down  all  of 
the  oil  to  one  side  of  the  bubble  mantle. 

As  far  as  the  statement  of  foaming  is  concerned,  it 
seems  to  be  simply  a  confirmation  of  the  conclusion 
we  have  given  as  conclusion  No.  4,  that  the  presence  of 
oily  mineral  frothing  agents  in  the  bubble  or  in  the 
water,  also  modifies  the  water,  in  the  sense  that  the 
subdivision  of  the  air  is  rendered  easier,  and  coalesence 
of  the  bubbles  is  retarded."  In  order  to  have  the  for- 
mation of  that  foaming  I  think  it  is  necessary  to  make 
the  subdivision  of  the  air  easier  than  is  the  case  with 
pure  water,  and  to  retard,  if  not  wholly  prevent,  the 
coalesence  of  those  bubbles,  once  formed. 

Q.  43.  I  call  your  attention  to  Q.  39,  and  the  an- 
swer in  the  testimony  of  Prof.  Bancroft,  as  follows: 

"How  can  a  froth  be  made  more  stable  ?    A.    Since  the 

.  .  .  tf>^ 

instability  of  the  froth  is  due  to  low  viscosity  of  the 

•ell  walls  or  of  the  films  constituting  the  cell  walls.'' 
/hat  have  you  to  say  as  to  that  testimony?  ^ 
..  The  film  constituting  the  cell  walls  is  another 
wa)  of  speaking  of  direct  attachment  to  the  bubble. 
Qearly  what  is  in  that  film  is  in  the  bubble.  But, 
broadly  speaking,  the  statement  is  again  a  confirma- 
tion of  the  conclusion  that  the  oil,  acting  as  a  mineral 
frothing  agent,  modifying  the  action  of  the  bubbles, 
makes  it  possible  to  produce  a  froth. 

Q.  44.  Now,  I  would  like  you  to  do  an  experiment 
if  you  will,  using  an  air  bubble  in  an  all  oil  medium, 
and  observe  the  different  lifting  power  upon  small 
mineral  particles. 
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A.  f  have  here  one  of  the  glass  cells,  which  con- 
tains some  pine  oil,  and,  as  was  the  case  before,  we 
will  endeavor  to  make  clear  the  connection  between  air 
surfaces  and  mineral,  in  the  presence  of  considerable 
amounts  of  oil,  in  this  case  using  a  large  quantity  of 
oil,  half  filling  the  cell,  and  putting  mineral  into  the 
oil,  allowing  it  to  rest  on  the  bottom  of  the  cell  and  ap- 
proaching it  with  the  bubble,  to  see  what  happens. 

Again  we  will  take  the  minus  200  mesh  mineral, 
which,  as  can  easily  be  seen  from  the  soiling  of  the 
])aper,  contains  dust  of  almost  infinitesimal  size,  and  we 
will  place  some  of  that  with  forceps  at  the  bottom  of 
the  cell  half  full  of  oil.  Some  of  it  drops  off  the  for- 
ceps before  the  forceps  touch  the  surface,  and  extreme- 
ly fine  illustration  of  just  what  I  want  to  emphasize 
occurs.  The  mineral  goes  to  the  bottom.  The  air 
leaves  the  mineral  and  goes  back  up  to  the  top.  The 
air^could  not  adhere  to  the  mineral  under  those  condi- 
tions. Putting  a  bunch  of  the  minerals,  enclosed  in 
the  ends  of  the  forceps,  at  the  bottom  ol  the  cell,  and 
opening  the  forceps  and  raising  them,  we^ee  that  sub- 
stantially no  air  was  left  inclosed  in  that  mineral  by 
the  time  it  got  to  the  bottom  of  the  cell;  another  clear 
indication  of  the  rapidity  with  which  oil  slides  in  be- 
tween mineral  and  air;  and  if  there  is  a  sufficient 
amount  of  oil  to  separate  them,  beyond  their  range  of 
co-operation,  and  in  an  interaction,  there  is  a  complete 
divorce  of  the  air  and  mineral.  In  order  to  enable  us 
to  observe  a  little  more  clearly  both  the  inside  and  the 
outside  of  the  bubble,  I  have  used  what  might  be  called 
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a  sectional  bubble  holder,  that  is,  a  bubble  holder  which 
has  on^  one  side  a  piece  of  ten-thousandths  inch  mi- 
croscopic cover  glass,  welded  into  the  side  of  the  bubble 
holder,  to  give  a  flat  face  and  to  enable  us  to  bring  the 
bubble  directly  against  the  side  of  the  cell.  Taking 
such  a  bubble  in  the  pine  oil  with  which  the  cell  is  half 
filled,  and  approaching  the  mineral  resting  on  the  bot- 
tom, you  can  observe  through  either  side  of  the  cell 
that  there  is  apparently  no  gray  surface  or  no  indica- 
tion of  contact  between  the  air  and  the  mineral ;  in 
other  words,  that  looking  through  two  optically  plane 
surfaces,  the  air  comes  in  contact  with  an  oil  layer 
resting  on  the  mineral,  but  does  not  succeed  in  taking 
up  the  mineral  at  all.  We  may  agitate  it  there  as  I 
am  doing  now  for  some  time,  and  then  raise  the  bubble, 
bringing  the  bubble  over  to  the  side  of  the  cell,  and  I 
think  you  will  observe  that  there  is  no  evidence  what- 
ever of  any  mineral  attached  to  the  bubble;  that  tk^-^ 
if  the  bubble  is  looked  at  underneath,  a  beautifully 
clear  and  pellucid  surface  is  seen,  to  which  not  the 
slightest  partice  of  this  mineral  is  attached. 

Q.  45.  That  is  to  say,  under  these  conditions  even 
the  finest  particles  of  metalliferous  mineral  can  not  be 
attracted  or  held  by  an  air  bubble;  is  that  the  state- 
ment of  what  you  have  demonstrated? 

A.     It  is. 

Q.  46.  BY  THE  COURT:  Did  the  air  touch  the 
mineral  ? 

A.  The  air  touched  the  mineral  as  far  as  we  could 
touch  it,  as  far  as  air  is  capable  of  touching  mineral 
in  the  presence  of  excess  oil. 
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Q.  47.  BY  MR.  WILLIAMS:  Did  you  press  tlie 
air  bubble  down  on  to  the  mineral? 

A.  It  was  pressed  down  on  to  the  mineral  repeat- 
edly, again  and  again.  Had  the  mineral  been  in  wat- 
er, there  would  have  been  an  instantaneous  gathering 
of  that  same  mineral  on  the  surface  of  the  bubble,  as 
can  of  course  be  easily  seen  in  another  vessel,  using 
the  same  mineral  and  any  kind  of  bubble  holder.  It  is 
somewhat  difficult  to  get  such  fine  mineral  to  go 
through  the  air-water  interface;  in  fact  very  little  of 
it  has  gone  down  to  the  bottom. 

Q.  48.  MR.  SHERIDAN :  You  did  not  put  it  down 
with  the  forceps? 

THE  WITNESS:  No,  but  I  will  be  delighted  to 
do  that,  because  it  makes  no  difference  how  the  mineral 
gets  to  the  bottom.  We  did  that  before,  and  we  found 
the  air  very  unwilling  to  leave  it;  so  much  so,  that  the 
mineral  v/ould  not  separate  from  the  forcep  ends,  and 
you  see,  it  is  difficult  to  put  the  mineral  in  there;  that 
is  precisely  what  you  saw  before,  and  your  attention 
was  called,  when  we  finally  did  get  the  mineral  to  fall 
off,  that  it  was  not  held  as  a  point,  but  what  might  be 
called  a  bubble  full  of  mineral;  and  when  that  is  ap- 
proached with  a  bubble  holder  full  of  air,  we  find  that 
there  is  a  very  great  readiness  of  that  bubble  to  take 
up  the  mineral.  Spreading  the  mineral  out  somev/hal 
on  the  bottom  where  you  can  get  it,  and  blowing  aside 
the  mineral  that  has  collected  to  some  extent  on  the 
surface,  we  produce  a  bubble  which  is  substantially 
clear  of  mineral,  and  we  go  down  upon  the  finely  di 
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vided  mineral,  picking  up  first  an  aluminum  particle 
which  is  lying  in  the  vicinity,  and  at  the  same  time 
picking  up  quite  an  aggregation  of  fine  mineral,  galena 
particles,  that  are  present  on  the  bottom. 

Whereupon  further  hearing  was  adjourned  until 
Wednesday  morning,  i\'lay  9th,  at  10  o'clock  a.  m. 

Wednesday,  May  9th,  1917,  10  a.  m. 

DR.  GROSVENOR, 

DIRECT  EXAMINATION  Resumed 
BY  MR.  WILLIAMS: 

Q.  49.  You  have  stated  your  conclusions  as  to  air 
froth  flotation,  and  I  have  called  your  attention  to  cer- 
tain parts  of  the  testimony  of  the  scientific  experts  for 
the  defendant.  I  wish  you  would  continue  upon  thai 
subject  without  direct  interrogatories,  giving  your 
views  and  any  explanations  of  that  testimony,  in  a  con- 
tinuous answer. 

A.  Conclusion  No.  5,  given  yesterday,  as  to  the 
action  of  the  mineral  frothing  agents,  in  coating  the 
mineral  bubbles  and  producing  the  frothing  action  will 
be  found  confirmed  in  Dr.  Taggart's  testimony,  page 
915,  question  19^.  He  puts  it  that  acetic  acid  has  the 
same  selectivity  for  mineral — for  metal,  because,  as 
he  reasons  it,  it  must  have  if  the  sulphide  particle  con- 
centrates at  the  surface  of  the  air  bubble  in  a  way 
similar  to  the  way  in  which  it  concentrates  at  the  sur- 
face of  the  air  bubble  when  oil  is  used. 
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Also  Professor  Bancroft,  question  131,  page   1118; 
but  in  my  opinion  (expressed  in  the  conclusion)  there 
is  a  difference  not  recognized  in  Prof.  Taggart's  state- 
ment, which  Prof.  Bancroft  does  recosrnize.     "The  oil 
^  layer  you  have  is  .ti«^— *it  does  not  come  out  as  oil  4h: 


Hirtt^,  a  relatively  rich  solution  in  contact  v,^ith  the  air 


c'ljr' 


4a6€  throughout,  ^Eit  you  do  not  have  any  contact  be- 
tween the  solid  particles  and  the  air."  That  is  a  de- 
nial, apparently  of  the  misunderstanding  that  there 
has  been  claimed  all  the  time^  direct  contact  of  neces- 
sity between  the  air  and  the  mineral,  rather  than  be- 
tween the  bubble  and  the  mineral.  This  is  the  contact 
with  the  bubble  which  I  regard  as  existing. 

Professor  Bancroft,  page  1055,  question  18,  speaks 
of  the  surface  film  which  is  more  viscous  than  the 
mass  of  the  liquid,  but  the  absolute  viscosity  is  very 
low;  and  then  he  proceeds  to  explain  on  page  lOA^fPv 
the  relation  between  frothing  and  this  viscosity.  As 
further  confirmation  by  Professor  Bancroft  as  to  the 
contention  of  our  statement  in  regard  to  the  action  of 
soluble  mineral  froth  ^agents,  he  goes  into  details  on 
pages  1050,  1051  and  1052;  and  the  explanation  to  a 
greater  extent  on  1049,  1050^  and  1051— ^that  is  the 
method  in  which  he  conceives  it  was  carried  out)  but 
the  general  description  of  the  action  is  entirely  con- 
firmatory of  the  conclusion.  All  through  his  testi- 
mony we  find  again  and  again  repeated,  so  many  times 
that  it  did  not  seem  desirable  to  take  it  up  and  empha- 
size it  in  each  case,  the  direct  attachment,  provided  the 
understanding  be  that  the  attachment  is  with  the  bub- 
ble and  not  necessarily  with  the  gaseous  filling. 
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Professor  Bancroft  also  partly  recognizes  on  page 
1119,  question  132,  the  possibility  of  air  entering  into 
the  oil  film,  and  mineral  entering  into  the  oil  film  to 
the  extent  of  the  adsorption  film  on  each  side,  which 
would  make  it  quite  conceivable  at  any  rate,  that  there 
should  be  an  action  between  the  air  within  the  bubble 
and  the  mineral  hanging  on  the  surface  of  it. 

THE  COURT:  These  bubbles  you  made  yesterday 
were  in  distilled  water? 

A.  Some  of  them  were  and  some  of  them  were  in 
modified  v/ater. 

Q.  50.  How  do  you  describe  the  bubbles  there  as 
distincruished  from  the  air?  You  speak  of  the  mineral 
attaching  to  the  bubble  but  not  to  the  air. 

A.  The  bubbles  in  any  common  understanding  of 
it,  any  ordinary  understanding  of  it,  and  in  my  opinion 
in  the  most  accurate  explanation  of  it,  would  not  be 
the  mere  mass  of  air  present  within  a  film,  but  would 
i)e  the  comxbined  whole,  a  fillino'  of  air  in  a  sack  of 
films;  because  the  air  by  itself  unless  enclosed  in  a 
film  would  not  be  for  the  purpose  of  our  work  a  bub- 
ble at  all. 

Q.  51.  THE  COURT:  But  in  the  water  you  dis- 
tinguish a  film  there,  distinguished  from  the  water? 

A.    In  pure  water? 

Q.  52.    Yes,  what  you  had  yesterday? 

A.  I  think  so  without  any  question.  A  great  mass 
of  the  testimony  of  the  other  experts  is  that  at  the 
junction  between  the  air  and  the  water  there  is  at  least 
one  film.    In  my  opinion  there  area^aty  two.    There  is 
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a  film  of  highly  dense  water  on  the  outside  which  does 
not  behave  physically  as  the  ordinary  mass  of  water 
does  and  there  is  a  film  of  highly  condensed  a.r  on  the 
inside  which  does  not  behave  in  every  respect  as  ordm 
ary  free  air  does.     In  other  words,  there  is  in  a  sense 
there  also  a  double  film;  but  where  I  have  referred  to 
the  double  layer  before  I  have  been  speaking  of  a  layer 
on  the  two  sides  of  the  minute  oil   film.     Perhaps  I     , 
should  say  the  interface  on  the  two  sides  of  the  mmute 
oil  film.    There  again  we  have  an  interface  wh.ch  does 
not  act  quite  like  the  ordinary  oil  in  bulk,  and  on  the 
outside,  between  the  oil  and  the  water  we  have  another 
interface  which  does  not  act  like  either  oil  or  water. 
Both  of  them  have  properties  peculiar  to  matter^tha 
r  think  we  depend  for  all  these  phenomena  mvolved. 

Confirmation  of  conclusion  6  (without  entering  tnto 
just  precisely  what  processes";^!  think  that  w.l!  be  .n- 
volved  in  the  reading)    will    be   found    in    Professor 
Beach's  testimony,  page  970,  question   39,   Professor 
Bancroft's  testimony,  page  1101,  line  4,   Tl^at  >s  also 
interesting  as  a  confirmation  of  this  direct  attachmen 
to  the  layer,  because  he  speaks  of  his  sohd  adsorbed  by 
the  oil  layer,  by  the  oil-water  interface  or  by  the  o.l_ 
rich  solution.     In  other  words,  he  agrees  entirely  w.th 
Professors  Beach  and  Taggart  in  putting  the  mineral 
particle  which  is  carried  by  the  pulp,  into  that  lay.r 
which  is  an  essential  part  of  the  bubble.     The  port.on 
of  the  conclusion  of  yesterday  which  affects  the  mod. - 
fication  w,ll  be  confirmed  by  Prof.  Beach's  tesfmony 
pace  1007.  question  138,  where  it  is  recognized  that 
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Prof.  Beach  regards  the  contact  angle  as  expressive  of 
that  change  of  condition  which  we  call  modification, 
chans:e  in  the  action  between  two  materials.  A  similar 
confirmation  is  found  on  passes  994  to  99/,  particular- 
ly  page  997.  Further  confirmation  of  a  part  of  the 
conclusion  referring  to  action  of  excess  oil,  that  is  ex- 
cess oil  above  the  minimum  amount,  the  action  tending 
to  take  up  these  mineral  particles  and  stabilize,  what 
we  call  armour  the  bubbles,  is  found  in  Prof.  Beach's  \ 
testimony,  page  959,  line  18,  ana  961  and  962,  and  also 
in  Prof.  Taggart's  testimony,  page  924,  question  244, 
where  he  states  that  he  regards  the  presence  of  the 
solid  matter  as  far  the  most  important  part  of  the 
process  of  stabilizing.  The  particular  portion  of  the 
conclusion  to  which  this  chiefly  refers  is  the  latter  half. 
'Th*6  film  ^-ain  hac  controlled  affinity" — by  "con- 
trolled" we  mean  modified  or  restrained  or  aided;  and 
by  "affinity"  we  mean  as  defined,  the  tendency  to  get 
together  and  stay  together — "of  air  bubbles  for  me- 
tallic particles  in  the  presence  of  a  frothing  agent,  and 
if  given  opportunity  produce/  the  stable  froth  of  so- 
called  armoured  bubbles."  The  next  conclusion  with 
regard  to  the  action  of  oil  above  the  necessary  quan- 
tity and  approaching  that  quantity  which  separates  the 
layers,  and  perhaps  if  carried  on  separates  them  to  the 
point  of  injuring  the  attachment,  will  be  found — such 
confirmation  will  be  found  in  tjie  testimonv  of  Prof, 
oeach  page  1043,  line  10  where  he  describes  the  for- 
mation of  lenses;  and  the  testimony  of  Prof.  Taggart 
where  he  describes  his  film  that  he  saw  under  the  mi- 
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croscope,  particularly  when  it  is  remembered  (as  point- 
ed out  yesterday)  that  he  had  about  twice  as  much 
liquid  on  one  side  of  the  bubble,  because  in  puncturing 
the  one  side  of  the  bubble  the  liquid  moved  around  to 
the  other  side  and  remained.  That  incident  is  an  ex- 
tremely good  confirmation,  as  was  pointed  out  yester- 
day, of  the  direct  attachment,  the  action  of  the  oil 
neck,  where  the  amount  of  oil  in  the  film  becomes  too 
great,  4s  well  confirmed  by  Prof.  Bancroft,  page  1108, 
question  118,  and  page  llTO,  at  the  bottom  of  the  page: 
"Since  the  thick  film  of  oil — I  am  using  ^hick*"  with- 
out giving  any  definite  limit/  to  the  size  for  a  moment 
-^^==a-film  that-Js  thick  uudet"-4hose  rnnrljtinn^  is  not  s^ 
stable,  and  consequently  the  oil  will  pull  off — "  and  by 
the  use  of  "film"  I  think  Professor  Bancroft  was 
choosing  his  words  well — **not  extremely  thick  layer" 
but  "a  film  that  is  thick  under  those  conditions  is  not 
^!^  stable  and  consequently  the  oil  will  pull  off."  On 
page  1110,  question  119,  Prof.  Bancroft  says  again: 
''The  air  bubl:)le  ^^ill  tend  to  pick  up  the  oil  globule  (in 
the  pulp),^some  of  the  oil  will  pass  around 4e-  the  inter- 
face  between  ^fe«-water  and  air.  Under  the  influence 
of  gravity  it  will^tend  to  concentrate  uniformly,  but 
distinctly  it  will  not  be  tmiformj'^and  you  will  get  more 
of  the  oil  down  at  the  lower  end  of  the  bubble;  and 
since  a  thick  film  is  not  sa  stable,  oil  will  pull  off  and 
you  will  have  your  air  bubble  with  a  thiA  film  of  oil 
around  it, and  the  rest  of  your  globule^  of  oil  will  be 
drifting:  wherever  fate  wtHKtake  it." 

Further   confirmation   of  that   weakness   of   attach- 
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ment  will  be  found  in  Professor  Bancroft's  testimony, 
page  1109,  question  118;  also  page  1112,  question  122, 
where,  in  criticising  the  statement  that  the  mineral 
was  attached  directly  to  the  air  as  he  understood  it, 
he  says:  "I  should  prefer  to  draw  the  conclusion  that 
the  cohesion  bet\v:een  oil  and  oil  was  less  than  the  ad- 
hesion  between  -ftfr-and  »*^-^  In  other  words,  m  my 
own  language,  the  bubble  *t&ii£,  ^hc»  attached  to  an 
adsorption  la}^er  of  oil,  a  cohesion  layer  of  oil,  and  the 
mineral,  when  attached  to  an  adsorption  layer  of  oil 
on  the  other  side — more  properly  film-f^should  be  used 
in  the  first  and  last  cases. 

Now,  according  to  Professor  Bancroft,  if  a  strain 
is  put  on  that,  we  have  nothing  but  the  weak  cohesion 
of  the  oil  between  those  two  weak  layers  to  hold  the 
thing  together. 

Confirmation  of  conclusion  seven  will  be  found  fur- 
ther in  an  indirect  way  in  Professor  Beach's  testi- 
mony, page  1024,  question^ 92:  "Q,  And  the  more 
oil  you  put  in,  the  better^results,  is  that  right? 
A.  You  will  ultimately  arrive  at  bulk  oil  flotation. 
You  would  not  have  any  bubbles  if  you  put  in  oil 
enough."  The  statement  in  regard  to  bubbles  is  in- 
teresting, in  view  of  what  we  saw  yesterday  in  the 
way  in  which  the  air  bubble  leaves  mineral  in  the 
presence  of  a  quantity  of  oil :  T  speak  of  quantity  as 
distinguished  from  a  film. 

Further  confirmations  of  the  conclusions  offered 
yesterday  will  be  found  in  respect  to  conclusion  No. 
^,    \vhcvr    Prof.    Bancroft    "^iienks    of    kerosene    being 
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a  non-frothing-  •  oil ;  in  other  words,  inert  in  at 
least  one  respect,  page  1057,  question  51;  question 
24;  page  1066  question  50;  all  of  these  are  in  regard 
to  the  action  of  kerosene.  He  further  says,  bearing 
on  this  question  of  the  quantity  of  oil  which  attaches 

,  the  mineral  to  the  air  bubble:  ''Consequently  the  kind 
^nd  amount  of  *^n-  ratios^"  as  I  get  it  from  the  rec- 
ord— "will  play  a  very  large  factor  in  determining 
what  ratio  of  oil  -mtA  mineral  you  can  use  safely."  Not 
what  is  necessary^  Jhat  seems  to  have  been  the 
thought-— the  thought  throughout  the  testimony  seems 
to  have  been  how  much  you  crowd  on  Avithout  doing 
•  damage.  That  is  found  on  page  1108  a4  theL-hojUoa^ 
Now,  in  regard  to  the  action  of  the  air  bubble,  that 
was  very  clearly  shown  yesterday  in  bubbling  a  con- 
tinuous stream  of  air  under  water  over  the  oil,  prac- 
tically until  all  the  oil  was  removed  by  the  bubbles 
down  to  the  point  where  the  particle  would  not  only 
lift  by  the  captive  bubble,  but  would  lift  by  the  free 

'  moving  bubble.  Prof.  Bancroft  says,  pa^e  1110: 
"Again  the  air  bubble  will  tend  to  pick  up^oil."  The 
same  quotation  was  used  before,  but  it  has  a  somewhat 
different  bearing  here,  bearing  on  the  question  of  the 
de-oiling  of  the  bubble;  question  119.  The  other  has 
a  somewhat  similar  bearing,  page  1109,  question  118. 
Professor  Taggart  strongly  implies  the_same  thing, 
if  it  is  not  clearly  staled,  when  he  says^:  "Therefore 
if  you  increase  the  rrrrfmHiuof  agitation  it^wJU  be 
necessary  to  increase  the  amount  of  oil  that  is^used." 
T  don't  know  how  necessary  it  will  be,  but  it  will  he 
possible  to  do  it. 
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Question  47,  Professor  /^'^§"g>^i't,  in  reply  to  the 
question  "What  is  the'^eniufsincation  of  oil — ?"  an- 
swered: 'The  idea  of  such  agitation  is  to  break  up 
the  oil  into  an  extremely  large  number  of  extremely 
small  particles."  That  is  again  a  clear  confirmation 
of  the  part  of  the  conclusion  which  indicates  that  by 
breaking  the  oil  up  very  fine  it  is  possible  to  very 
largely  overcome  the  dangers  and  difficulties  found 
when  you  overload  a  particular  particle  with  oil  of 
any  size.  One  of  the  things  that  I  think  the  pictures 
will  show  rather  clearly,  is  that  when  a  mass  of  small 
particles  gathers  in  an  oil  layer,  they  continue  to 
gather  until  they  reach  the  point  where  a  load  is  ap- 
plied to  the  oil-water  surface,  which  is  too  large,  and 
then  they,  break  through  in  a  sort  of  reverse  water 
spout.  Now,  that  action  is  largely  prevented  if  the 
oil  is  broken  up  into  small  particles,  making  it  pos- 
sible to  add  more  oil  without  producing  so  predomi- 
nant an  amount  of  oil   froth. 

There  are,  as  I  have  indicated  before,  a  number  of 
places  in  the  testimony  where  a  contradiction  of  the 
statement  is  based  very  largely  on  a  dififerent  under- 
standing of  the  words;  but  it  is  here  and  there  based 
on  a  misstatement  of  the  question  under  discussion. 
The  best  illustration  of  that,  perhaps,  is  the  question 
of  direct  attachment  to  the  bubble.  Another  is  queC 
tion  No.  120:  "Would  it  seem  likely  to  you  that  these 
things  you  have  stated  might  cause  one  to  conclude 
that  air  bubbles  *9S.  not  directly  attach  themselves  to 
the  oil  globules  and  have  slight,  if  any  lifting  power''"' 
when   attached?'^ 
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There  has  been  at  no  time  a  statement  that  air  did 
not  attach  itself  directly  to  the  oil  globules.  One  can 
hardly  conceive  of  a  more  direct  attachment  than  that 
sudden  embracing — grasping  of  the  whole  circum- 
ference in  a  layer  or  film  of  oil.  What  was  stated 
was  that  it  does  not  readily — and  it  was  seen  yester- 
day and  will  be  seen  very  much  more  clearly  in  the 
moving  pictures,  where  a  number  of  clear,  precise 
images  can  be  taken  in  a  small  part  of  a  second,  how 
the  air  bubble  when  brought  in  contact  with  an  oil 
globule  so  frequently  bumps  it  aside,  and  indicates 
very  clearly  that  there  is  no  readiness  or  quickness  of 
attachment.  Before  it  breaks  through,  the  intervening 
layer  of  oil  seems  to  snatch  the  bubble,  and  fasten  all 
around  it. 

Another  case  is  question  No.  137:  "Do  you  con- 
sider the  proposition  correct  or  incorrect  that  the  funda- 
mental principles  of  .a*r  flotation  are  air  entrainment 
and  the  increased  affinity  of  the  air  for  the  metallic 
particles  in  the  presence  of  a  frothing  agent."  Pnere- 
npon  Prof.  Bancroft  endorses  the  air  entrainment  as 
he  understands  it.  criticising  the  use  of  the  word,  but 
not  the  idea,  and  then  says  that  the  statement  that 
affinity  is  increased,  is  very  wrong.  As  a  matter  of 
fact  there  ha.s  been  no  suggestion  that  affinity  was. 
increased,  in  the  sense  of  an  increased  holding  power 
or  power  of  attachment.  The  ease  of  attachment  has 
been  testified  to  by  the  other  witnesses,  and  in  fact  it 
is  the  adsorption  film  that  they  have  all  contended 
that  produced  the  attachment  at  all. 
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that   have   already   been   advanced   and   on    the   testi- 
mony  J  would  prefer  to  avoid  theorizing  on  what  ha])- 
pens  or  what  might  happen  if  what  does  happen  didn't 
happen-  the  facts  can  all  be  made  visible  in  one  form 
or  another,  and  the  distinctions  that  are  drawn  should 
not  be  too  fine.     The  distinction  between  an  oil  froth 
and  an  air  froth,  or  perhaps  we  sliould  say  between 
a  condition  of  oil  and  minerals-th^rt  air  and  mineral 
in  an  oil  froth  and  an  air  froth-These  arc  not  im- 
aginary distinctions,  and  are  not  taken  down  to  the 
vanishing  point  of  an  extremely   minute  film.     It  is 
not  my  desire  to  overlook  any  pertinent  scientific  fact 
or  to  gloss  it  over.     The  statement  in  regard  to  why 
mineral  wets  with  the  first  few  miUionths  of  an  inch 
of  oil  surface,  is   interesting;  as  far  as   I  can  judge 
it  is  something  of  an  explanation-at  least  it  enables 
us  to  conceieve  what  could  happen.     At  any   rate   it 
gives  us  another  name  lor  our  ignorance  when  we  call 
K  adsorption;  but  unless  the  differences  or  similarity 
between  the  processes  of  air   froth  flotation  and  the 
bulk  oil  floats,  aided  by  entrapped  air,  are  something 
larger— something  more  tangible  than  the  adsorption 
layer,   that   it   will   be   difficult   to   recognize   with   an 
ultra' microscope,  and  in  dealing  with  which  we  must 
seek  the  aid  of  theory  and  a  vivid  imagination— unless 
the  thing  that  causes  the  difference  is  down  in  that 
minute  mnge,  1  conceive  it  were  better  simply  to  say 
that   mineral    v.els,   thp.t   the   oil   spreads   a   film  over 
tlic  buh]^,le.   and   deal/,   as   Professor   Bancroft   reconi- 
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mends,  with  the  facts  rather  than  the  theory.  Those 
differences  are  the  only  similarities  that  I '  can  find 
that  the  experts  for  the  defense  have  been  able  to 
l)roduce  between  the  air  froth  and  the  air  floated 
i)ulk  oil  conditions,  that  is,  some  subtle  physical  chemi- 
cal law^s,  which  continue  to  act  throughout  all  ranges 
of  oil,  whenever  the  materials  come  in  contact,  but 
act  through  practically  no  range  of  distance;  and  it 
seems  to  mc  the  essential  phenomena  with  which  vv^e 
are  glealing  are  phenomena  w^hich  must  occur  at  tangible 
distances ;  in  fact  there  is  testimony  by  the  other  ex- 
perts to  the  fact  that  a  monomolecular  layer  Vv^ould  be 
entirely  inefficient  for  flotation  purposes.  They  rather 
contradict  each  other  there,  w'hen  it  is  testified  that  a 
single  molecule  in  a  ton  of  pulp  would  float  a  single 
molecule  of  mineral,  luit  the  practical .  sense  of  the 
thing  is  agreed.  These  physical  chemical  principles 
I  do  not  deny,  but  it  seems  to  me  that  they  make  no 
difference.  What  happens  v/ithin  an  adsorption  layer 
a  millionth  of  an  inch  thick  is  not  useful  to  hold  a  par- 
ticle of  mineral  indirectly  attached  by  one-hundredtik 
or  one-thousandte  times  that  thickness  of  oil  in  the 
mass.  There  is  nothing  left  but  what  Professor 
Bancroft  has  described  as  weak  cohesion  of  the  oil. 

It  is  also  interesting  to  note  that  the  amount  of  oii 
shown — the  point  at  which  the  limits  are  met,  seems 
to  have  a  connection  with  the  experiment  that  we  make 
in  oil  flotation,  as  it  is  called,  and  falsely  called,  in  my 
opinion,  because  it  is  really  and  essentially  air  flota- 
tion— and  it  is  more  perfectly  embodied  the  less  oil  we 


Butte  &  Superior  Mining  Company.  4241 

William  Mason  Grosvenor. 

have  down  to  an  extremely  minute  amount — so  that 
if  we  tr}-  to  increase  the  amount  of  oil  above  those 
minute  an:ounts,  my  experiments  have  indicated  that 
we  run  into  trouble  at  just  about  the  limits  which  arc 
indicated  by  the  neckin/  of  the  oil.  1  do  not  den\- 
the  possibility  of  the  truth  of  all  the  fascinating  theory, 
but  submit  that  it  has  no  place  in  court  until  related 
to  actually  observed  results,  and  it  certainly  should 
not  be  permitted  to  obscure  our  clear  vision  of  an 
obvious  fact,  capable  of  photographic  record,  the  neck- 
mg  off  or  weak  coherence  of  that  oil  layer  which  oc- 
curs when  the  amount  of  oil  becomes  a  useless  excess 
over  and  above  the  sufficient  amount. 

MR.  WILLIAMS:     Direct  examination  is  closed. 

CROSS  EXAMINATION, 
BY  MR.  SCOTT: 

X-0.  53.  In  your  answer  to  question  No.  10  on 
page  2133  of  the  typewritten  record,  you  say:  "When 
\  speak  of  a  film  or  layer  I  mean  to  try  to  make  some 
distinction  between  the  two,  because  a  film  is  a  thin 
layer,  and  while  it  is  true  that  no  major  limit  can  per- 
haps be  set  to  the  thickness  of  a  film,  I  should  resrard 
it  as  absurd  to  speak  of  a  oil  film,  jttt-adsorption  layei;^ 
anything  like  one-hundredth  of  an  inch  thick."  Now, 
is  it  your  intention  to  confine  the  meaning  of  the  word 
"film"  to  an  adsorption  layer? 

A.  If  by  adsorption  layer,  you  include  all  thick- 
nesses of  layers  which  can  be  reasonably  expected  to  be 
affected  by  adsorption  phenomena  from  either  side — 
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X-Q.  54.  Well,  then,  how  great  a  thickness  can 
3'ou  reasonably  expect? 

A.  Pardon  me;  I  do  not  want  that  to  be  regarded 
CIS  the  end  of  my  answer;  that  was  not  ''y'^^/'  I  was 
going  on  to  make  an  explanation.  If  we  so  regard  an 
adsorption  layer,  I  think  the  thickness  of  a  film,  scien- 
tifically speaking,  where  film  is  distinguished  from 
layer,  comes  pretty  close  to  being  that  thickness.  In 
most  of  my  testimony  I  have  tried  to  use  the  word  in 
that  sense;  but  as  is  necessarily  the  case  in  the  use  of 
words,  it  has  been  used  also  to  mean  layer,  to  convey 
the  idea  of  a  layer  which  was  sufficiently  thin  to  be 
characterized  by  those  properties  of  surface,  without 
any  precise  distinction  of  whether  there  was  a  minute 
amount  of  excess  material  in  between  or  not. 

X-Q.  55.  (Last  question  read):  ''In  your  ans- 
wer to  question  No.  10  on  page  2133  of  the  typewritten 
record,  you  say:  'When  I  speak  of  a  film  or  layer  I 
mean  to  try  to  make  some  distinction  between  the  two, 
because  a  film  is  a  thin  layer,  and  while  it  is  true  that 
no  major  lim^it  can  perhaps  be  set  to  the  thickness  of  a 

film,  I  should  regard  it  as  absurd  to  speak  of  an  oil 

r^  .  .         . 

film,  &»  adsorption  layer,,  anythmg  like  one-hundredth 

of  an  inch  thick.^  Now,  is  it  your  intention  to  con- 
fine the  meaning  of  the  word  'film'  to  an  adsorption 
layer?" 

A.  Why,  I  have  just  stated  that  I  did  not  mean 
to  confine  it  to  a  single  adsorption  layer,  or  neces- 
sarily to  a  pair  of  adsorption  layers  on  each  side  of 


S*' 
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a  film;  that  there  might  be  some  matter  in  between 
that  pair  of  adsorption  layers;  but  I  meant  to  include 
down  to  the  range  so  that  the  predominant  properties 
were  the  properties  of  surface  films. 

X-Q.  56.  Well,  how  do  you  ascertain  what  the  pre- 
dominant properties  are,  the  properties  of  the  adsorp- 
tion film,  or  adsorption  films  ? 

A.  From  scientific  measurements,  by  observation 
of  the  behavior  of  materials  when  brought  into  contact. 

XtO.  57.  Can  you  give  an  instance  of  some  test 
by  which  things  can  be  resolved  into  some  degree  of 
certainty  ? 

A.  If  for  instance  and  illustration,  in  diagram  No. 
2  where  the  surfaces  are  close  together  and  both  come 
down  as  one  onto  the  surface  of  the  mineral  or  where 
they  come  into  actual  contact — so  far  as  we  can  see 
and  judge  by  their  behavior,  in  contact  with  the  min- 
eral. As  Professor  Taggart  described  it,  displaced  by 
the  presence  of  the  mineral  in  the  under  side  and  dis- 
placed by  the  presence  of  the  mineral  in  the  upper  side, 
in  the  physical  material  he  was  examining,  and  if  in 
moving  or  agitating  or  straining  the  particle,  it  seems 
to  carry  these  films  with  it.  I  think  it  would  be  clearly 
observed  that  the  particles  were  within  the  range  of 
the  action  of  the  film,  or  film  wifhin  the  range  of  ac- 
tion of  the  particle. 

X-Q.  58.  Well,  now,  wouldn't  that  depend  altogether 
upon  the  size  of  the  particle  that  happened  to  be  in 
there? 
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A.  Naturally  the  extent  to  which  the  film  was  swung 
aside  would  depend  on  the  size  of  the  particle. 

X-Q.  59.  Are  these  surface  adsorption  layers  that 
lie  on  either  side  of  the  imbedded  particle? 

A.  Why,  in  the  broad,  general  use  of  the  word 
I  should  say  yes.  There  are  supposed  to  be  differences 
of  concentration  there. 

X-Q.  60.  Now,  you  have  said  this  relation  between 
the  surface  of  the  film  and  the  particle  is  of  course 
related  to  the  size  of  the  particle.  Well  now,  suppose 
we  have  a  large  particle,  a  forty  mesh  particle,  that 
will  just  go  through  a  forty  mesh,  and  that  is  embedded 
in  oil  and  film  and  shove's  the  projection  on  each  side  ; 
as  the  interaction '  between  the  particle  or  the  film  or 
layer,  whatever  you  call  it,  would  that  be  a  film  in 
the  sense  you  use  the  word? 

A.     I  do  not  quite  get  the  question  clearly. 

X-0.  61.  What  I  am  trying  to  get  at,  doctor,  is 
the  measure  you  have  given  me  seems  to  depend  on 
the  size  of  the  particle.  Now,  I  want  to  know  how 
large  a  particle  so  manifesting  itself  will  indicate  that 
the  structure  is  a  film? 

A.  Tt  is  dependent  on  the  size  of  the  particle  only 
insofar  as  the  excess  over  and  above  that  required  to 
produce  the  film  is  concerned.  If  you  have  a  large 
particle  it  will  be  necessary,  in  order  to  surround  that 
particle  with  oil,  to  get  a  larger  amount  of  oil  from 
the  film.  If  you  have  a  small  particle,  it  will  take  a 
little  less  oil  to  include  that  particle  in  an  excess  and 
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permit  the  particle  to  move  down  out  of  direct  contact 
with  the  bubble. 

X-Q.  62.  Just  what  do  you  mean  by  the  particles 
move  out  of  direct  contact  with  the  bubble? 

A.  The  bubble,  as  I  have  tried  to  define  it  is  con- 
stituted— and  as  the  other  experts  have  defined  it- 
is  constituted  of  air  surrounded  by  certain  filrn,s 
which  constitute  a  part  of  the  bubble.  If  you  get 
enough  material,  oil,  about  that  bubble,  the  oil  assumes 
a  thickness  sufficiently  great  to  behave  like  oil  in 
mass.  If  that  particle  is  extremely  large  as  compared 
with  the  particles  used  in  ore  flotation,  it  will  take 
more  of  that  excess  to  make  the  difference  evident  to 
the  eye.     Is  that  clear? 

X-Q.  6?).  Makes  what  difference  evident  to  the 
eye? 

A.  The  difference  between  oil  in  bulk  and  oil  in 
film. 

X-Q.  64.  Well,  can  you  state  this  in  some  kind  of 
measurements?  I  must  sav  that  I  haven't  jjot  the 
point  where  one  leaves  off  and  the  other  begins  yet. 

A.     Measurements  of  the  particle  or  the  film? 

X-Q.    65.      The   film. 

A.  1  don't  get  what  film  you  want  me  to  give  a 
measurement  of? 

X-Q.  66.  Well,  if  I  have  been  able  to  grasp  any 
point  at  all  so  far  it  is  that  when  we  have  a  certain 
thickness  of  oil  surrounding  the  air  we  have  a  film  in 
which,   as   you  say,   the  oil   functions   somehow  other 
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than  oil  in  mass;  but  when  we  have  more  of  a  film 
there  and  more  oil  it  functions  as  you  state  as  oil  in 
mass  ? 

,A.     In  the  film,  you  mean? 

X-Q.  67.  What  you  mean  is  what  I  am  trying  to 
find  out? 

A.    Read  the  question. 

X-Q.  68.  (Question  read  as  follows:  "Well,  if  I 
have  been  able  to  grasp  any  point  at  all  so  far  it  is 
that  when  we  have  a  certain  thickness  of  oil  surround- 
ing the  air  we  have  a  film  in  which,  a§  you  say,  the 
oil  functions  somehow  other  than  oil  in  mass;  but 
when  we  have  more  of  a  film  there  and  more  oil  it  func- 
tions, as  you  state,  as  oil  in  mass?") 

A.  The  functioning  that  I  have  in  mind  is  the 
observable  functioning  depending  on  the  size  of  the  par- 
ticle, the  condition  of  strain  to  which  it  is  subjected 
and  as  I  say  that  varies  with  the  size  of  the  particle, 
the  condition  of  straining,  character  of  the  oil. 

X-Q.  69.    What  is  this  condition  of  strain? 

A.  In  the  case  of  a  free  moving  bubble  that  I  have 
photographed  it  is  the  inertia  of  the  mineral  particle 
being  seized  and  carried  to  the  surface  by  the  bubble, 
[n  agitation  it  is  the  whipping  and  turning  and  move- 
ment of  the  liquid,  and,  again,  the  inertia  of  the  min- 
eral particle  straining  at  the  moving  bubble. 

X-Q.  70.  And  now,  suppose  this  straining  does 
not  result  in  separating  the  particle  from  the  film  or 
layer,  whatever  it  may  be,  you  would  say  that  there 
was  direct  attachment  or  wasn't  to  the  air  bubble? 
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A.  For  the  purpose  in  hand  I  should  say  that  it 
was  direct  attachment,  just  as  Prof.  Bancroft  spoke  of 
the  layer  of  oil  when  he  was  speaking  of  something- 
more  than  a  minute  film,  spoke  of  a  layer  of  oil  as 
tending  to  distribute  itself  evenly  ovei  the  entire  in- 
side surface  of  the  bubble;  and  then  he  said,  "Under 
the  force  of  gravity  it  certainly  would  not."  Now, 
under  other  forces  it  would  do  so  even  less,  and  it  is 
perfectly  clear,  it  seems  to  me,  that  if  you  apply  a 
o^reater  force  you  can  draw  that  film  more  and  more 
to  one  side.  If  you  have  one  oil  you  can  drag  that 
out  to  one  side  more  readily  than  you  can  with  another 
oil;  and  the  net  result  as  to  whether  you  have  direct 
or  indirect  attachment  is  the  subject  of  final  proof  of 
whether  it  is  attached  or  not 

X-Q.  71.  That  is  final  proof  whether  it  is  detached 
or  not? 

A.    I  think  so. 

X-Q.  72.  Well  suppose  we  assume  that  the  condi- 
tions are  those  prevailing  in  the  practice  of  this  flota- 
don  concentration  process.  Now,  as  long  as  the  mineral 
particles  are  not  detached  from  bubbles,  and  are  re- 
covered in  froth,  you  say  it  is  direct  attachment? 

A.  There  are  factors  in  what  you  have  called  "the 
commercial  practice"  that,  frankly,  I  am  not  competent 
to  speak  of.  I  can  speak  of  what  I  have  seen,  have 
tested,  and  know,  but  I  do  not  pretend  to  be  an  auth- 
ority on  commercial   flotation. 

X-Q.  72f.     Then  your  testimony  is  not  going  to  help 
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the  court  to  decide  whether,  if  the  particles  remain 
attached  to  the  bubble  sufficiently  to  be  recovered  in 
the  froth,  they  are  what  you  call  ''directly  attached^' 
or  not? 

A.  That  is  a  matter  which  the  court  must  decide. 
I  hoped  it  might. 

X-Q.  74.     You  have  no  opinion  or  idea  on  the  sub 
ject  ? 

A.    On  that  subject?    I  think  it  may. 

X-Q.  75.     Defining  this  direct  attachment? 

A.    I  don't  quite  get  the  question  definitely. 

X-Q.  76.  I  will  restate  it.  You  have  referred  to 
the  direct  attachment,  which  I  cannot  define  for  you, 
because  I  don't  understand  it.  You  have  referred  to 
an  indirect  attachment  in  which  the  particle  pulls  out 
the  oil,  you  say,  and  becomes  detached.  Now,  we  have 
these  two  things,  whatever  they  are.  Now,  in  the  prac- 
tice of  this  flotation  froth  process  or  the  pneumatic 
froth  process,  my  question  is  if  the  air  bubbles  come 
to  the  surface  and  float  and  the  mineral  particles  re- 
main in  them,  and  are  recovered  in  these  bubbles  float- 
ing off  from  the  froth,  is  that  an  indication  that  they 
were  directly  attached  or  that  they  were  indirectly  at- 
tached or  that  they  were  attached  at  all? 

A.  It  would  seem  to  me  if  they  remained  in  the 
bubbles  and  are  attached  to  the  bubble,  they  are  at- 
tached. 

X-Q.  77.     Directly,  as  you  define  it? 

A.     I  think  so. 
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X-Q.  78.     Regardless  of  the  quantity  of  oil  used? 

A.     If  they  remain  in  the  bubbles,  yes. 

X-0.  79.  Well,  the  term  ''critical  point"  as  created 
in  this  controversy,  now  where  does  that  come  in?  The 
point  where  these  particles  fall  off  instead  of  remaining 
attached  to  the  bubble? 

A.  The  term  ''critical  point"  may  scientifically  be 
used  for  any  change,  any  maximum  or  any  minimum. 
Now,  I  want  to  know  what  critical  point  you  refer  to 
because  I  can't  pretend  to — 

X-Q.  80.  Well,  a  layman's  definition  of  a  critical 
jjoint  as  given  in  the  ordinary  dictionary  made  for  the 
common  people  is  that  it  is  a  point  at  which  transition 
takes  place,  a  transition  point,  as  far  as  I  am  able 
to  grasp  it.     Is  that  correct? 

A.     That  would  be  a  perfectly  correct  definition. 

X-Q.  81.     How  do  you  define  it  otherwise? 

A.  T  have  not  attempted  to  define  a  critical  point 
in  any  such  connection  as  this.  What  1  am  trying  to 
get  at  is,  when  you  ask  me  about  the  critical  point 
connected  with  the  question,  I  want  to  know  what  you 
mean  by  that  critical  point.    What  is  the  meaning  of  it? 

X-Q.  82.     In  this  particular  case? 

A.     Yes. 

X-Q.  83.  Well,  i  mean  that  point  at  which  the 
direct  connection  ceases  and  becomes  displaced  by  the 
indirect  connection? 

A.     I  should  regard  that  as  a  very  critical  point. 

X-Q.  84.  And  Vv'hat  is  that  as  regards  the  amount 
of  oil  used? 
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A.  Depending  on  the  size  of  the  mineral  particle, 
(and  I  believe  its  character, '  although  I  am  not  quite 
clear  about  that  yet) also  certainly  its'  shape  and  siz< 
and  the  character  of  agitation.  All  of  these  factors 
enter  in  to  determine  whether,  as  a  practical  proposi- 
tion, something  can  hold  on  to  something  else. 

X-Q.  85.  Well,  then,  any  given  body  of  pulp  con- 
taining ore  ground,  as  it  always  is,  to  any  considerable 
degree  oi  fineness  from  the  coarsest  down  to  the  finest, 
that  is  in  it  we  have  several  million  different  critical 
points,  one  for  each  different  sized  particle  there? 

A.  If  the  particles  were  acting  alone,  yes.  If  they 
are  acting  altogether  you  get  a  co-operative  minimum, 
an  average  of  vvhat  really  works  and  doesn't  work. 

X-Q.  86.     Simply  have  a  composite? 

A.  Practically  so,  because  the  particles  help  to  hold 
one  another  more  or  less.  And  you  get  what  mighl 
be  called  an  actuarial  average.  In  other  words  you  ge' 
a  result. 

Q.  87.  Can't  you  give  us  that?  If  there  is  such 
an  actuarial  result,  what  is  the  point? 

A.  Not  without  a  precise  knowledge  of  all  the  con 
(litions,  and  1  frankly  admit  that  I  have  studied  the 
smaller  particles,  the  particles  by  themselves,  to  ascer- 
tain the  laws  that  might  apply,  and  that,  in  my  opinion, 
do  unquestionably  apply,  rather  than  the  actuarial  aver- 
ages of  the  commercial  flotation  process. 

X-Q.  88.  Well,  now,  do  3^ou  understand  that  the 
direct  connection,  as  3'ou  have  called  it,  between  th( 
particles  of  mineral  and  tlie  bubbles  is  the  characteris- 
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lie  of  the  process  described  in  the  patent  here  in  suit? 

A.  \  am  not  an  authority  on  the  patent  here  in 
suit. 

X-Q.  89.  I  am  not  asking  you  about  it  as  a  patent. 
I  am  asking  you  about  it  as  a  description  of  the 
I)rocess. 

A.  With  regard  to  the  process,  if  you  mean  a 
commercial  process,  why  again,  I  am  not,  1  think, 
(|ualified  to  speak.  But,  if  what  you  mean  is  do  ! 
regard  the  question  of  whether  it  attaches  or  does  not 
;!ttach  as  being  characteristic  of  what  seem ,^  to  me 
he  characterictic  phenomena  of  this  process  as  e>c- 
emplified,  I  should  say  that  it  was  quite  clear  in  my 
mind  that  the  specific  example  had  direct  attachm.ent. 
There  is  nothing  tangible  or  visible  in  the  ordinary 
-;ense  between  the  mineral  and  the  air;  certainly  noth- 
ing between  the  mineral  and  the  bubble. 

X-Q.  90.  By  "the  specific  example"  you  mean  the 
instance  given  of  the  quantities  and  of  the  kind  of 
ore  that  appears  on  the  first  page  of  the  patent  in 
suit  ? 

A.  Not  altogether.  1  do  not  mean  to  confine  my- 
->elf  to  one  example  rather  than  another.  In  fact  I 
im  not  sure — I  simply  would  not  confine  myself  to 
chat,  but  that  would  be  included. 

X-Q.  91.  Well,  what  other  tiling  would  you  in- 
clude that  is  in  the  patent,  the  reference  to  using  less 
than  one  per  cent  of  oil?  Do  you  refer  generallv 
to  using  two  one-hundredths  or  five-tenths  per  cent? 

A.     No.     When   T   take  an  ore,   whether   it   is  the 
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ore  mentioned  in  the  patent  in  suit,  which  1  have  not 
had  any  large  quantities  of,  and  apply  to  these  mineral 
particles  a  bubble  of  air,  I  find  a  certain  condition 
attained.  When  I  apply  to  that  mineral  an  amount 
of  oil  which  is  calculated  from  the  proportions  of  oil 
there  given  and  the  amounts  of  mineral  in  the  ore, 
J  find  a  certain  definite  characteristic  kind  of  attach- 
ment of  these  particles  to  these  bubbles  which  to  my 
mind  is  characteristic  of  that  process  in  the  sense  of 
scientific  characterization.  Now,  to  what  extent  that 
may  be  masked  or  overcome  or  overloaded  with  use- 
less other  material  and  still  get  away  with  the  pro 
cess  commercially  I  am  not  competent  to  say. 

X-Q.  92.  What  are  these  observations  you  make 
upon  this  ore  that  is  mentioned  in  the  patent?  How 
did  you  proceed?  That  is  what  T  want  to  know,  to 
find  out   what   the   process   is. 

A.  By  mixing  the  material  as  thoroughly  as  pos- 
sible. 

X-0.  93.     Grinding  it  up  first? 

A.     Grinding  it  up,  yes. 

X-Q.  94.     How  fine  did  you  grind  it? 

A.  The  samples  which  I  have  had  furnished  mc 
of  the  Broken  Hill — ]  have  not  been  to  Broken  Hill 
and  have  not  myself  obtained  the  ore — were  ground. 
To  this  oil  was  mixed  with  a  certain  percentage  speci- 
fied in  the  specific  example  I  believe,  but  as  giveti 
to  me,  my  recollection  is  0.2  per  cent  or  0.1  per  cent 
— the  precise  quantity  was,  so  far  as  I  was  concerned, 
not    limited — a    minute    quantity — and    this    is    mixed 
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with  the  ore,  and  the  two  are  thoroughly  mixed  either 
by  violent  agitation  in  the  pulp  or  dry  mixing  to- 
gether, and  then  the  condition  of  these  particles  is 
examined,  they  will  he  found  to  take  hold  of,  or  be 
taken  hold  of  by  the  air  bubbles  in  the  way  that  has 
been  described  as  direct  attachment. 

X-Q.  95.  May  I  interrupt  your  Just  how  did 
you  make  that  agitation?  You  say  that  you  have 
asfitated  this  mixture  and  that  the  bubbles  must  have 
risen  to  the  top  or  be  rising.  Did  you  make  an  obser- 
vation to  see  whether  the  attachment  was  of  one  char- 
ctcr  (>f  another?    How  did  you  do  that? 

A.  Did  it  in  one  of  two  vvays,  either  to  exanhne 
the  film  of  the  bubble  as  it  stood  with  a  glass  or  to 
examine  the  film  of  the  bubble  under  the  liquid  with 
a  glass.  The  other  way  is  to  remove  the  particle 
from  the  froth  which  is  formed  and  examine  the 
|X)sition  of  these  particles  in  the  bubble  films,  where 
they  go.  Just  as  Prof.  Taggart  described  in  the  ex- 
imination  of  his  films,  and  he  found  that  in  the  film — 

X-0.  90.     That  is  wliat  you  found  then? 

A.     That  is   what    1    found,  that  quantity  of  oil  is 

minute   enough    and,    in    the   illustration   that    we   are 

<liscussing,  it  was  practically  impossible  to  see  the  in- 

ide  film,  but    f   have  every  reason  to  believe  that  it 

was  there. 

X-0.  97.  1  suppose  now  you  have  examined  these 
l)ubbles  and  froths  made  with  larger  quantities  of  oil 
:md  observed  a  different  condition,  have  you"-* 
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A.  The  much  larger  quantities  of  oil  unquestion- 
ably produce  an  entirely  different  condition. 

X-Q.  98.     Well,  how  much  larger? 

A.     In  the  experiment  that  I  have  tried  under  the 

conditions  that  I  have  been  working,  twenty-five  per 

cent  perhaps  on  the  weight  of  the  total  material  would 

'produce  a  condition  that  w^s  to  me  radically  different 

from  the  other. 

X-Q.  99.     Twenty-five  per  cent? 

A.     Twenty-five  per  cent. 

X-Q.  100.  On  the  weight  of  the  ore  or  the  mir<- 
eral  ? 

A.  On  the  weight  of  the  ore,  but  presumably  a 
large  majority  of  the  oil  went  to  the  minerals— I  am 
not  prepared  to  say  just  how  much  there  was  Sn  the 
mineral. 

X-Q.  iOl.  How  would  you  characterize  the  float 
which  yon  obtained  with  that  'twenty-five  per  cen, 
of  oil? 

A.  That  would  depend  1  think  upon  the  condi- 
tions, man)^  of  the  conditions  which  were  used  in 
obtaining  the  float.  The  floats  that  I  have  obtained 
with  that  quantity  of  oil  were  distinctly  oil  floats 
under  the  conditions  that  I  was  working. 

X-Q.  ,102.  .And  where  was  the  mineral  found  in 
that  float? 

A.  The  mineral  was  found  in  that  float  included 
in  masses  or  globules  of  oil  which  were,  so  far  as 
I  can  judge,  separated  from  the  air  masses  by  film.s 
of  water,  but  certainly  there  was  no  tendency  of  the 
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mineral  to  pull  itself  to  the  edge  of  the  air.  Just 
exactly  as  we  saw  yesterday  the  mineral,  when  cov- 
ered in  oil,  does  not  seem  to  have  any  attachment 
tor  the  air-oil  interface. 

X-Q.  103.  Well,  now  we  will  assume  that  we  have 
concentrated  an  ore  by  the  method  of  adding  oil  to 
the  pulp  and  agitating  it  and  producing  a  froth  and 
in  that  operation  we  have  used  say  sixteen  per  cent  of 
oil  relative  to  the  weight  of  the  ore  and  we  vv^ill  as- 
sume further  that  we  have  made  a  highly  satisfac-' 
tory  recovery  as  to  the  grade  of  concentrate.  Now, 
under  these  conditions  you  will  grant  that  the  mineral 
is  floated.  Now,  what  I  want  to  know  is  whether 
that  attachment  of  that  mineral  is  direct  or  indirect, 
tor  that  quantity  of  oil,  and  if  there  is  any  medium 
place  in  between?  Did  it  have  any  element  of  direct- 
ness in  its  attachment  to  the  air. 

MR.  WILLIAMS:  I  would  like  that  question 
read. 

XtQ.    104.      (Question   read.) 

A.  IJy  "attachment  to  the  air"  you  mean  attach- 
ment to  the  bubbles  in  the  sense  that  I  have  been  using 
it? 

X-O.   105.     Yes,  to  the  bubbles? 

A.  I  would  say  first  that  I  can  only  determine 
that  by  examining  the  material  as  I  find  it.  I  cannot 
decide  from  any  hypothetical  set  of  conditions  which 
\  have  not  carried  out  in  the  first  place,  and  all  of 
which  are  not  specified  in  the  second  place,  what  I 
would  sret. 
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X-Q.   106.     Then,  under  the  condition  of  my  ques 
tion,  it  is   purely  a  matter  of  scientific   investigation 
to  determine  these  things  ? 

A.     It  is  a  question  of  fact  what  happens. 

X-0.  107.  Yes,  scientific  fact.  The  directness 
or  indirectness  of  attachment  of  the  particles  to  the 
bubbles  cannot  be  determined  at  all  by  the  fact  that 
the  mineral  is  floated  and  recovered  and  sold  at  a 
])rofit?  That  has  nothing  to  do  with  this  distinc- 
tion, has  it? 

A.  I  can  conceive  of  mineral  being  recovered,  float- 
ed— if  by  "floated"  as  I  understand  in  your  question 
}0U  simply  mean  carried  in  some  way  to  the  surface 
without  its  being  an  air  froth  flotation.  I  may  have 
missed  a  portion  of  your  question,  but  T  don't  recollect 
That  that  was  so  defined. 

X-Q.  108.  So  I  take  it  that  on  any  given  opera- 
tion of  concentration  at  any  mill,  nobody  but  a  man 
of  scientific  attainments  and  with  scientific  appara 
tus  and  equipment  and  after  a  scientific  examination 
and  careful  testing  would  be  able  to  tell  whether 
this  mineral  was  or  was  not  directly  attached  to  the 
1:)ubbles  ? 

A.  You  are  asking  me  about  the  characterization 
with  which  1  am  familiar,  and  in  which  1  am  com- 
petent. What  another  man  could  do  is  not  for  me  to 
say,  but  1  suspect  that  the  treasurer  might  be  able 
10  tell. 

X-Q.   109.     What? 
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A.     The  treasurer  might  be  able  to  tell. 

X-Q.  110.  You  mean  the  treasurer  of  the  com- 
pany ? 

A.     Yes. 

X-Q.  111.     W'hether  they  make  money  or  not? 

A.     Yes. 

X-Q.   112.     That  is  the  test  is  it? 

A.  No.  1  think  he  might  have  his  ways  of  de- 
termining just  as  I  have  mine,  and  as  the  men  who 
arc  operating  the  cells  seem  to  have  theirs  when 
they  recognize  the  desirable  conditions  for  working 
or  the  less  desirable  conditions  for  working,  and  go 
and  vary  it  according  to  their  own  judgment.  But 
my  way  of  determining  the  thing  is  the  way  which 
]  understood  you  to  ask  me  about. 

X-0.  113.  And  that  required  painstaking  and  care- 
ful scientific  investigation,  did  it  not? 

A.     That  is  what  I  am  ready  to  do. 

X-Q.  114.     They  do  require  it,  do  they? 

A.     My    Vv^a3's    do,    yes. 

X-Q.  115.  And  you  do  not  know  of  any  other 
way,   do  you? 

A.  I  know  of  many  other  ways  in  which  I  am 
not  skilled,  as  I  say.  I  know  that  the  men  at  the 
cell  can  tell  immediately  whether  the  conditions  arc 
desirable. 

X-Q.  116.     From  what  viewpoint? 

A.     From    their  viewpoint. 

X-Q.  117.  Is  that  the  viewpoint  of  finding  out 
whether   they    reco\'er   the    mineral    or     finding    out 
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whether  there  is  some  kind  of  a  particular  attach- 
ment between  the  mineral  particles  and  the  "bubbles? 

A.  I  presume  purely  from  the  question  of  recover- 
ing the  mineral,  and  in  a  few  cases  all  I  want  to 
know  is  whether  the  mineral  sticks  to  the  bubble? 

X-Q.  118.  Well,  now,  do  you  believe  there  is  a 
critical  point  between  this  direct  attachment  and  this 
— whatever  you  call  it — indirect  attachment  of  the 
mineral  to  the  bubbles?  Is  this  something  that 
changes  like  a  snap  of  the  fingers  at  a  certain  point, 
or  is  it  something  that  melts  away  gradually  like  the 
difference  in  the  colors  from  one  end  of  the  spectrum 
to    the   other? 

A.  Under  any  precisely  fixed  set  of  conditions,  if 
you  can  assume  such  a  fixed  set  of  conditions,  I  think 
that  the  limit  comes  with  reasonable  sharpness.  And 
by  that  I  mean  a  relativel}^  small  difference  in  the 
amount  of  excess  oil. 

X-Q.   119.     Well,  a  difference  of  what  magnitude?^ 

A.  Ten  or  fifteen  per  cent  of  the  amount  of  oil 
present,  perhaps.     Something  in  that  order. 

X-Q.  120.  That  is  for  instance  if  one  per  cent 
gave  you  direct  attachment,  your  estimate  is  that  1.15 
l)er  cent  would  be  a  suitable  increase  to  go  beyond  this 
critical  point? 

A.  As  I  have  measured  the  thing  with  all  the 
conditions  fixed,  as  carefully  and  accurately  as  I 
could  determine  them  from  changing  the  rate  of 
movement  of  the  bubbles,  from  changing  the  size  or 
the   shape   of   the   bubbles,   you   get   an   entirely   dif- 
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fcrent  state  of  things,  and  no  such  approximation  I 
think  could  be  made  for  widely  varying  conditions  such 
as  v/ould  be  found  in  the  agitation  cells  that  I  have 
used  for  experimental  work.  You  have  almost  an 
actuarial  average  there. 

X-Q.  121.  Well,  assuming  constant  conditions, 
and  assuming  that  we  get  a  very  satisfactory  result 
with  one-tenth  of  a  per  cent  of  oil  relative  to  the 
weight  of  the  ore,  now  we  will  say  farther  that  we 
increase  that  amount  by  fifteen  per  cent,  which  would 
,^ive  us,  if  my  arithmetic  is  right  .115  per  cent  of 
oil.  Now,  this  condition  being  constant,  and  we 
getting  a  good  result  with  one-tenth  of  a  per  cent 
of  oil,  when  we  increase  that  to  .115  per  cent  we 
are,  in  your  opinion,  beyond  this  critical  point,  and 
operating  without  the  direct  attachment  which  you 
have  defined? 

A.  Now,  let  me  make  sure  that  I  understand  you. 
You  are  speaking  now  of  a  definite  critical  point  as 
\  understand  it.  You  are  speaking  of  a  point  which 
is  the  amount  with  which  you  get  your  best  results. 
Or  are  you  talking  of  the  maximum  amount  v/ith 
which  you  can  load  the  process  without  totally  de- 
feating it? 

X-Q.  122.     I  am  not  talking  about  either  of  them. 

A.     Then   I   don't  understand. 

X-Q.  123.  I  am  talking  about  why  you  haven't 
answered  my  question.  I  asked  you  what  the  critical 
point  was  and  you  said  it  was  reasonably  definite. 
And  I  said  "How  definite?"     And  you  said  it  would 
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be  accurate  within  a  range  of  fifteen  per  cent  of 
the  amount  of  oil  you  were  using.  Now,  I  assumed 
that  we  were  getting  a  good  result  with  one-tenth 
of  a  per  cent  of  oil. 

A.     What  is  a  good  result?  ..' 

X-Q.  124.  I  do  not  say  the  best  result;  we  are 
getting  a  direct  attachment.  Now,  I  don't  under- 
stand that  there  are  any  different  kinds  of  direct  at- 
tachment. It  is  the  direct  attachment  with  the  one- 
tenth  of  a  per  cent  of  oil.  Now,  I  raise  the  amount 
of  oil  by  the  amounts  which  you  said  will  cover  this, 
as  I  understand.  Now,  my  question  is  have  you  des- 
troyed the  direct  attachment,  as  your  testimony  in- 
dicates it  would,  and,  as  to  operation,  Avould  some 
of  this  oil  neck,  or  stretch  out  (oil  films)  that  you 
have  been  telling  about,  which  are  not  the  direct  at- 
tachment ? 

A.  If  you  had  your  mineral  just  on  the  surface  of 
the  bubble,  as  I  have  had  it  when  I  have  been  work- 
ing with  them,  and  if  conceivably  you  had  an  oil 
so  light  that  such  a  small  fraction  could  not  merely 
coat  the  bubble,  but  coat  the  mineral  particle  to  the 
point  at  which  it  separated  from  the  bubble  surface, 
and  if  then  you  assumed  that  to  be,  you  had  that 
maximum  amount  which  will  hold  it,  you  then  add 
ten  per  cent,  my  experience  is  that  you  let  that  par- 
ticular particle  go  from  that  particular  bubble. 

X-Q.    125.     You  do  what? 

A.     That  you  let  that  particular  particle  go  from 
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that  particular  bubble  which  supports   it.     Does  that 
answer  the  question? 

X-Q.    126.     Aren't  you   getting  a   little   afield?      I 
thought   my   question   was    pretty   definite? 

A.     I   think  not. 

X-0.  127.  We  assumed  the  conditions  were  con- 
stant except  that  of  oil,  .115  per  cent  of  oil.  Now. 
the  question  is  have  you  destroyed  the  direct  attach 
nicnt  and  is  the  particle  wobbling  around  at  the  end 
of  a  dangling  neck  of  oil  and  therefore  outside  of 
this  point?  That  is  definite.  That  ought  to  be 
susceptible  of  an  answer? 

A.  It  is,  provided  you  make  plain  or  answer  my 
question  as  to  what  you  meant  by  "critical."  You 
have  been  speaking  of  a  critical  point  to  get  a  good 
result  in  the  case.  Might  I  carry  the  implication  that 
this  is  all  that  you  can  use  to  get  the  best  results, 
or  is  this  the  least  you  can  use  to  get  the  best  re- 
sults ? 

X-0.    12(S.      One- tenth   of   a   per    cent,    you   mean? 

A.     The  one-tenth  of  a  per  cent. 

X-Q.    129.     Are   there   several   kinds   of   direct  at 
tachment,    best    direct    attachment    and    so    forth?      [ 
understood   that   that   was   a  definite   thing  and  onc- 
tenth  of  a  per  cent  gives  it  to  you. 

A.  It  is  just  as  definite  as  the  fact  that  I  can 
nail  a  board  to  the  floor  with  forty  nails  or  with 
one  nail.  Now,  you  can  have  direct  attachment 
v.'ith  anything  less  than  the  amount  of  oil  which  will 
defeat   direct   attachment. 
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K-Q.  130.  I  think  I  get  your  idea,  doctor.  Now, 
we  will  assume  this,  that  we  get  the  direct  attach- 
ment with  one-tenth  of  one  per  cent  of  oil  and  that 
that  is  the  maximum  amount,  according  to  your  ideas, 
that  will  give  the  direct  attachment.  Now,  I  give  you 
that,  I  have  answered  3''our  question  because  of 
course  if  you  add  anything  to  that  you  wouldn't  have 
it? 

A.     Exactly. 

X-0.  131.  Flow  wide  a  range  is  there  over  which 
you  can  get  this  direct  attachment — how  wide  a  range 
in  quantit}^  of  oil;  do  you  know  any  concrete  instance 
of  that?  /^.n^ 

A.  You  mean  the  maximum  that  will  produce  di- 
rect attachment  to  the  minimum  that  will  produce 
direct  attachment  ? 

X-Q.    132.     Yes. 

A.  The  minimum  that  will  produce  direct  attach- 
ment, as  has  been  stated,  is  nothing  at  all,  because 
you  can  get  a  perfectly  satisfactory  direct  attachment 
without  the  use  of  any  oil.  The  maximum,  as  I  said, 
is  something  which  I  can  not  specify  without  accurate- 
ly given  physical  conditions.  In  the  cases  that  I  have 
observed  of  the  captive  bubble,  (^ which  is  the  only 
one  actually  where  you  can  make  accurate  measure- 
ments— and  that  was  the  reason  for  selecting  i^tfthe 
amount  of  oil  there,  even,  depends  on  the  character 
of  the  oil  (and  to  some  extent  on  the  presentation 
of  the  bubbles  to  the  oil;  but  the  presentation  of  the 
bubble  has  very  njuch  less  effect)   within  ranges  that 
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seem  to  me  to  be  about  ten  or  fifteen  per  eent.  ^ilu' 
amount  of  oil   in  a  given  case  is  al)out  the   same. 

X-Q.  133.  You  showed  us  the  attraction  of  an 
air  bubble  for  mineralized  particles  in  water  yester- 
day, didn't  you? 

A.     Yes. 

X-0.  134.     Then  you  oiled  the  particle? 

A.     Yes. 

X-Q.  135.  And  after  you  removed  as  much  oil 
as  you  could  with  the  air  bubbles,  there  did  not  seem 
to  be  as  much  attraction  as  there  was  without  any  oil ; 
did  not  that  seem  to  be  the  case? 

A.     After  having  removed  as  much  oil — 

MR.  WILLIAMS:     Read  the  question. 

X-Q.  136.  (Question  read  as  follows:  "And  after 
you  removed  as  much  oil  as  you  could  with  the  air 
bubbles,  there  did  not  seem  to  be  as  much  attraction 
as  there  was  without  any  oil ;  did  not  that  seem  to 
be  the  case?") 

A.  By  ''attraction"  you  mean  the  strength  of  at- 
tachment ? 

X-Q.   137.     The  force  that  held  them  together. 

A.  T  think  slightly  less ;  all  the  testimony  shows 
that. 

X-Q.  138.  That  the  presence  of  oil  decreases  the 
strength  of   attachment? 

A.     Yes. 

X-Q.  139.  Now,  when  you  told  me  that  a  de- 
crease of  15%  in  the  amount  of  oil  being  used  would 


4264       Minerals  Separation,  Limited,  et  al.,  vs. 

William  Mason  Grosvenor. 

be  sufficient  to  cover  the  critical  change  and  effect 
the  transition  from  a  direct  attachment  to  an  indirect 
attachment,  what  are  you  figuring  the  15%  on,  the 
minimum  amount  or  the  maximum  amount  that  would 
cause  direct  attachment? 

A.  ,  I  have  stated,  the  maximum. 

X-Q.  140.  Novv^,  what  is  the  maximum  in  any 
given  case;  can't  you  measure  it  in  terms  of  thickness 
of  the  film  or  weight  of  the  oil,  or  is  there  no  way 
on  earth  to  tell  what  it  is,  other  than  to  characterize 
it  as  a  maximum? 

A.  As  I  said,  there  is  no  broad  maximum.  That 
is  easy  to  understand.  The  size  of  the  particles,  the 
relative  size  of  the  particles,  the  character  of  the  min- 
eral and  the  shape  of  the  mineral  all  make  a  dif- 
ference in  what  amount  of  oil  will  be  required  as  a 
maximum;  but  the  general  range  of  that  maximum/ 
and  in  many  specific  cases  as  I  have  carried  it  out 
that  maximum  is  in  the  vicinity  of  three  or  four  per 
cent  up  to  six  or  eight  per  cent  of  the  actual  weight 
of  the  metallic  particle.  Those  determinations  were 
made  with  bubbles,  which  raised  particles  of  selected 
size  and  weight,  and  as  I  say,  the  difference  in  the 
size  of  the  particle  will  make  a  difference  in  that  point; 
but  there  seems  to  be  in  every  case  this  limit,  be- 
yond which  we  can  not  go  without  destroying  the 
strength  of  the  attachment.  Now,  in  a  general  way 
that  limit  comes  in  that  general  vicinity.  If  we  take 
a  particle  which  is  the  maximum  that  a  bubble  will 
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carry — 1  mean  the  maxiiiiuiii  that  the  attachment  of 
the  bubble  will  sustain,  and  you  get  right  up  to  the 
limit,  so  that  it  is  attached  but  you  don't  know 
whether  it  will  stay  on  there  at  all— a  condition  which 
may  be  compared  to  the  flotation  of  metallic  platinum 
— where  the  strain  on  the  bubble  is  extremely  heavy, 
that^the  limit  of  oiling  or  impurity  on  the  surface  is 
very  quickly   reached. 

X-Q.  141.  Now-,  J  say  you  have  told  me  thai 
when  you  claimed  that  15%,  you  meant  to  base  it 
upon  the  maximum  amount  that  would  produce  the 
direct  attachment  of  the  particle  to  the  bubble? 

A.     Yes. 

X-Q.  142.  Now,  if  we  state  the  maximum  amount 
that  will  produce  it,  doesn't  that  mean  that  an  in- 
finitely small  amount  above  that  will  destroy  it;  if  it  is 
the  maximum,  why  do  you  have  the  15%? 

A.  Because  I  speak  of  determinations  1  made  and 
measurements  which  1  have  carried  out,  and  in  that 
class  of  experiment,  no  man,  when  he  speaks  of  • 
maximum  amount,  undertakes  to  carry  it  out  to  a 
traction  of  a  ])er  ctiint.  We  are  dealing  with  measure- 
ments, and  I  speak,  not  of  the  fact  that  15%  more 
would  do  it,  but  that  15%  was  about  the  range  of 
my  determinations.  1  don't  know  whether  it  is  a  fact 
that  under  one  set  of  circumstances,  a  change  in  the 
temperature  or  something  else,  15%  more  is  per- 
tnissible.  But  of  course,  mathematically  what  you  say 
is  perfectly  correct. 
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X-Q.  143.  Then  you  did  not  mean  the  maximum 
at  all,  but  you  meant  that  your  determinations  had 
in  them  an  element  of  error  equal  to  15%,  and  so 
that  to  allow  for  that  element  of  error  you  would  have 
to  add  15%,  not  because  the  critical  point  in  that 
amount  was  indefinite,  but  because  there  was  an  area 
of  error  that  had  to  be  covered? 

A.  I  think  it  may  be  either  a  variation  in  the 
accuracy  of  the  determination  or  a  variation  in'  the 
conditions.  We  speak  of  the  tensile  strength  of  steel, 
and  that  varies  with  the  rate  at  which  the  load  is 
applied,  and  varies  with  a  number  of  conditions  which 
are  too  minute  in  many  cases  to  be  sure  just  what 
,  they  are ;  so  we  speak  of  the  maximum  tensile 
strength,  and  I  was  speaking  of  it  in  the  practical 
^sense  way,  rather  than  in  a  mathematical  way. 

X-Q..  144.  Now,  I  wanted  to  know  about  the  par- 
ticles as  to  how  much  oil  would  destroy  the  direct  con- 
nection, and  I  find  you  said  about  3%  of  the  weight 
/  of  the  particle.  What  sized  particles  are  those  that 
you  experimented  with? 

A.  I  don't  think  I  said  3%;  my  recollection  is 
that  I  said  from  four  to  eight  per  cent,  depending 
on  the  conditions. 

X-Q.  145.  Well,  four  to  eight  per  cent.  1  did 
not  intend  to  misstate  it.  What  was  the  size  of  the 
particles  upon  which  you  made  that  determination? 

A.  Those  determinations  covered  by  that  range 
have  been  repeatedly  carried  out  with  galena  particles 
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weighing  from  four  to  six  milligrams,  selected  to  be 
as  near  cubical  as  possible,  and  on  aluminum  discs, 
which  I  stated  yesterday  were  5/32nds  in  diameter, 
punched  out,  and  having  a  weight  of  from  27  or  28 
up  to  35  or  40  milligrams.  As  compared  with  the 
maximum  lifting  power,  I  think  perhaps  it  would  be 
well  to  know  what  standard  of  comparison  th^y  are, 
because  their  relation  depends  on  whether  the  bubble 
is  correct  in  size,  because  if  you  have  an  abnormal 
relation  between  the  bubble  and  the  particle,  you  can 
vary  almost  any  measurement;  just  as  the  contact 
angle  almost  disappears  when  the  bubble  is  under  strain 
if  the  bubble  is  too  small;  but  the  maximum  was  about 
40  milligrams  of  galena  and  about  104  milligrams  of 
aluminum  disc.  Now,  it  makes  a  great  difference  what 
oil  you  use,  too. 

X-0.  146.  Will  you  tell  the  court  how  many  mil- 
lion times  as  heavy  these  things  you  experimented 
with  are,  than  an  average  sized  particle  which  is  con- 
centrated by  flotation ;  I  can  give  you  the  screen  analy- 
sis of  the  Butte  &  Superior,  if  you  want  it,  to  make 
it    definite. 

A.  1  don't  think  that  is  necessary.  1  think  the 
question  can  be  answered  in  a  very  general  way,  that 
the  weight  of  those  particles  is  proportionately  greater 
as  the  violence  of  the  movement  is  proportionately 
less;  that  there  is  no  necessary  connection  between 
the  weisfht — 

X-O.    147.      1    wish  }'ou  would  answer  the  question 
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and  explain  afterwards;  I  want  to  know  how  many 
million  times  greater  these  particles  you  experiment 
with  are  than  the  particles  met  in  ore  flotation. 

A.     I  haven't  calculated  it. 

X-Q.  148.     Can  you  do  so? 

A,     I  think  so. 

X-Q.  149.  They  are  several  million  times  as  great, 
aren't  they,  according  to  your  ahility  to  size  up  the 
situation  without  calculation? 

A.  I  don't  know  as  it  would  run  into  millons,  hut 
it  is  a  pretty  large  figure,  yes. 

X-Q.  150.  As  I  understand  what  you  have  said, 
the  quantity  of  oil  which  will  result  in  this  direct  "con- 
nection can  not  be  determined  by  any  relation  to  the 
weight  of  the  ore  itself? 

A.     I  made  no  such  statement. 

X-Q.  151.  What  would  you  determine  it  by?  If  it 
is  determined  by  the  relation  to  the  weight  of  the  ore 
I  want  to  know  it? 

A.  The  only  way  I  know  of  to  determine  it  would 
be  to  try  it  and  see  whether  it  produces  direct  attach- 
ment or  not. 

X-Q.  152.  That  is  the  only  way  you  can  find 
out?     You  can't  tell  by  the  thickpess  of  the  film? 

A.  With  any  particular  oil  or  with  any  particular 
ore,  I  think  that  would  be  the  only  final  way  of  do- 
ing it.  You  have  certain  past  experience  that  would 
lead  you  to  expect  certain  results,  but  the  only  way 
to  be  sure  would  be  to  do  it. 
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X-Q.  153.  I  want  to  read  something  that  you  testi- 
fied to  yesterday,  and  ask  a  question :  ''By  attachment, 
either  indirect  .or  direct,  and  possibly  very  intimate, 
between  the  -^  and  the  mineral,  I  do  not  hmit  the 
kind  of  attachment  to  surface  tension  or  electrostatics, 
or  any  other  cause  or  method  of  attachment;  but 
when  1  speak  of  direct  attachment  1  mean  the  direct 
attachment  of  that  mineral  particle  to  the  air  bubble, 
which  is  intimate  and  physically  immediate,  holding 
the  two  together  as  a  whole^  with  whatever  adsorption 
layers  there  may  be  on  the  surface^of  that  mmeral  par- 
ticle or  of  the  bubble  as  a  whole^  "fcMiere,  something 
comes  between  the  mineral  and  the^orc  to  a  practical 
substantial-  effective^ e?rtrrrt-  which  separatef  them  in 
Space  and  materially  affects  their  inter-ConnGctiott. — 
For  the  purpose^  in  mind^  I  would  call  the  attachment 
then  an  indirect  attachment."  Page  2137:  Now%  thai 
last  sentence  seems  to  hmge  this  indirect  attachment 
on  something  interfering  between  the  inter-action  of 
the  air  with  the  mineral.  Now,  I  don't  understand 
what  you  mean  by  that;  do  you  mean  that  the  air 
exercises  an  attraction  for  the  mineral  as  a  magnet 
does  for  a  piece  of  iron? 

A.  Before  going  into  the  answer — 1  haven't  seen 
the  record — lliere  is  ]'>eriod  before  "where"  is  there 
not? 

X-Q,  154.     Yes.     Do  you  want  to  look  at  it? 

A.  As  I  stated  yesterday,  there  are  two  possi- 
bilities,   both    of    which    are    recognized    in    the    testi 
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mony  of  the  experts  for  the  defense.  One  is  that  the 
mineral  is  attracted  bv  air  (in  the  broad  general 
way  that  metal  is  attracted  by  a  maget — by  some 
force).  The  other  is  that  there  is  an  action  of  the 
bt\bble  films  (as,  let  us  say,  stretched  membranes,  to 
abbreviate).  I  think  that  both  of  those  are  capable  of 
producing  direct  attachment.  To  what  extent  one  or 
the  other  is  effective  T  think  depends  entirely  on  the 
conditions. 

X-Q.  155.  When  you  pick  up  a  bubble  in  the  bubble 
holder  in  pure  water,  as  you  did  yesterday,  what  is 
your  opinion  as  to  the  force  that  holds  the  particle 
to  the  bubble? 

A.  You  are  now  speaking  of  pure  water  and  a  clean 
particle  ? 

X-0.  156.     Yes. 

A.  I  think  that  th.e  attraction  of  the  air  for  the  min- 
eral particle  at  the  surface  of  the  mineral  particle  pre- 
vents the  getting  in  of  water  over  that  surface  of  the 
mineral  (and  you  might  call  it  adsorption  of  that  air 
layer  if  you  like  to  step  behind  another  veil),  but  it  is 
simply  and  finally  the  non-wetting  character  of  the  min- 
eral, caused,  in  my  opinion,  by  the  air,  which  forms  at 
the  outside  of  that  area  of  non-wetting  a  wall  against 
the  water,  and  that  that  wall  of  air  on  the  inside  of  the 
water  on  the  outside,  has  what  we  call  a  surface  ten- 
sion, and  that  that  lifts  the  particle. 

X-Q.  157  That  the  actual  mechanical  lifting  is  done 
})v  this  surface  tension? 


Butte  &  Superior  Mining  Company.  4271 

William  .Mason  Grosvenor. 

A.     As  far  as  I  know,  yes. 

X-Q.  158.  And  not  by  the  air  itself,  except  insofar 
as  the  presence  of  the  air  gives  rise  to  this  surface  ten- 
sion? 

A.  Insofar  as  the  air  is  directly  attached  to  the 
metal,  and  will  not  permit  the  water  to  come  over,  that 
IS  all.- 

X-Q.  159.  But  you  don't  mean  that  there  is  any 
tension  through  the  air,  that  the  particle  hangs  on  air, 
or  anything  like  that? 

A.  Why,  air  alone  is  as  bad  as  the  oil  neck;  it  is 
very  much  worse ;  it  has  no  cohesion  whatsoever.  You 
could  not  make  a  string  of  air  and  hang  a  particle  on  it. 

X-Q.  160.  Well,  haven't  you  in  your  testimony  re- 
ferred to  the  attraction  of  air  for  a  mineral  particle  as 
extending  through  films  of  a  certain  thickness,  on 
which  you  get  the  maximum — ''molecular  action,"  L 
think  you  referred  to  it  as? 

A.  ^'es,  and  in  that  testimony  1  was  speaking  of 
precisely  the  same  phenomena — perhaps  in  less  scien- 
tific words — that  Professor  Beach  and  Professor  Tag- 
gart,  as  I  recollect,  both  referred  to — both  spoke  of 
there  being  a  commingling,  and  what  tlie}^  were  talking 
about  as  an  adsorption  layer,  between  the  air  and  the 
oil,  and  the  layer  between  the  oil  and  the  mineral.  As 
f  understand  it,  if  there  is  an  adsorption  layer  of  air 
and  mineral,  it  holds  back  the  water.  It  is  the  attach- 
ment of  the  air  to  the  mineral  which  really,  followed 
back  as  far  as  you  can  go,  does  the  work.     In  this  case, 
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if  the  air  gets  through  a  minute  film  of  oil,  and  is  still 
effective  to  hold  back  that  water  wall,  I  would  call  the 
element  of  that  attraction  a  part  of  the  lifting  force. 

X-Q.  161.  Really  in  the  same  sense  that  you  apply 
it  to  the  bubble  holder? 

A.    Substantially  so ;  not  as  a  string. 

X-Q.  162.  In  your  diagram  No.  1  which  you  sub 
mitted  yesterday,  as  1  remember  it,  you  showed  the 
outline  of  the  bubble  which  presumably  is  the  wall  of 
the  bubble — vvhatever  it  may  be  scientifically — as  bulg- 
ing at  one  point,  and  the  particle  lying  inside  of  that 
wall  at  that  point.  Now,  if  that  is  the  correct  represen- 
tation of  the  particle,  that  is  oil  within  the  wall  of  the 
1>ubble,  how  was  it  that,  when  you  lifted  the  bubble 
holder  out  of  the  pure  water  yesterday  with  a  bubble  on 
it,  you  found  the  particle  covered  with  quite  an  appre 
ciable  amount  of  water,  or  at  least  if  not  covered,  carry- 
ing it  in  spots  ? 

A.    I  did  not  find  the  i^article  carrying  any. 

X-Q.  163.  My  recollection  was  that  you  found  it  wet 
after  you  took  it  out.    I  may  be  mistaken. 

A.  I  don't  know  what  surface  that  was,  and  it  the 
diagram  indicates — the  diagram  appears  to  be  missing. 

MR.  WILLIAMS:  It  was  sent  to  the  printer  to  be 
copied  and  has  not  been  returned  yet. 

THE  WITNESS:  There  was  no  intention  to  imply 
by  that  diagram  that  there  was  or  was  not  any  contact 
between  the  water  wall  and  the  under  side  of  the  min- 
eral particle. 
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X-0.  164.  I  think  the  diagram  was  a  little  ambigu- 
ous in  that  respect.  We  will  take  that  up  later  when 
the  diagram  is  here. 

A.  There  is  no  question  but  what  there  are  portions 
of  the  under  face  of  the  particle  that  are  wetted.  Ex 
aminations  with  the  microscope  at  different  tempera- 
tures leads  mc  to  believe  that  that  is  not  a  continuous 
wetting  by  any  means.  How  far  that  was  effected  one 
way  or  the  other,  I  don't  know,  but  broadly  speaking  I 
.should  say  that  the  under  side  of  that  particle  was  at 
least  partly  wet. 

X-Q.  165.  Here  is  a  passage  that  I  don't  quite  un- 
derstand. I  would  like  you  to  explain;  page  2140:  ''In 
my  opinion  it  is  quite  possible  that  there  should  be  such 
attachment  directly  through  an  oil  layer  if  the  oil  layer 
is  sufficiently  thin,  though  it  is  obviously  not  necessar\ 
or  essential  to  the  success  of  the  air  froth  process  as  far 
as  we  can  see  today."  Do  you  mean  by  that  that  it  is 
direct  connection  of  the  mineral  particle  to  the  bubble, 
that  that  connection  is  not,  as  you  say,  essential  to  the 
success  of  the  air  froth  process;  that  is,  does  the  air 
froth  process  include  something  else,  and  if  so,  what? 

A.  No ;  I  meant  that  the  intermingling  of  the  air  and 
oil  at  the  inner  face  of  the  oil  layer  or  film — film  is  bet- 
ter here  because  we  are  dealing  with  an  extremely  thin 
layer — intermingling  at  the  inner  face  of  the  oil  film,  of 
the  air  and  oil,  and  the  intermingling  at  the  outer  face, 
of  the  mineral  and  oil,  may  have  no  effect.  The  correct- 
ness or  otherwise  of  that  theorv — the  correctness  or 
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otherwise  of  my  belief  that  there  is  an  action  through  a 
sufficiently  minute  oil  film  on  the  air  on  the  inside,  is 
not  in  my  conception  at  all  necessary,  to  direct  connec- 
tion, and  therefore  not  necessary  to  -^  flotation ;  that  is 
simply  one  of  the  ways  in  which  it  may  be  effected. 

X-Q.  166.  Now,  I  think  that  this  direct  action  which 
is  referred  to  here  is  the  action  of  the  air  inside  of  the 
bubble  extending  through  the  distance  that  this  mole- 
cular action  does  extend,  and  assisting  in  some  way  in 
drawing  the  particle  into  the  wall  of  the  bubble,  is  that 
right  ? 

A.  To  put  it  the  other  way,  holds  the  water  back 
from  the  face  of  the  particle. 

X-Q.  167.  Holding  the  water  back,  yes.  Now,  if 
that  element  is  not  present,  you  can  still  have  what  you 
call  direct  connection  ? 

A.  Something  else  may  prevent  the  water  wall  from 
coming  in,  or  the  liquid  wall,  perhaps  I  should  say. 

X-Q.  168.     What  else,  doctor? 

A.  Precisely  the  same  forces  which  are  recognized 
when  we  speak  of  an  extremely  minute  adsorption  layer 
of  oil  on  the  inside  of  the  bubble,  inclosing  the  mineral 
])articles.  There  are  many  forces  that  work  there,  and 
I  do  not  mean  to  exclude  the  forces  either,  which  Prof. 
Beach  and  Prof.  Taggart  have  included  there,  but  to 
])oint  out,  as  I  said,  that  it  is  not  material,  except  as  to 
illustrating  the  relative  thickness  of  the  layer.  There 
is  no  difference  of  opinion  between  us  there  that  I  think 
is  serious. 
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X-Q.  169.  Now,  you  would  include  in  this  direct 
attachment  the  drawing  in  of  the  mineral  particle  into 
the  bubble  film  by  adsorption,  regardless  of  whether  it 
was  beyond  the  direct  molecular  action  of  the  air  inside 
the  bubble  or  not? 

A.     Direct  contact? 

X-Q.  170.  (Question  read  as  follows:  "Now,  you 
would  include  in  this  direct  attachment  the  drawing  in 
of  the  mineral  particle  into  the  bubble  film  by  adsorp- 
tion, regardless  of  whether  it  was  beyond  the  direct 
molecular  action  of  the  air  inside  the  bubble  or  not?") 

A.  Yes,  provided  the  film  were  a  film  and  not  a 
mass  of  oil.  I  would  not  include  as  direct  attachment 
the  mere  taking  in  that  has  been  called  adsorption;  (1 
think  it  is  a  loose  use  of  the  word) — the  mere  adsorp- 
tion of  the  mineral  particle  into  an  oil-water  interface 
which  was  remotely  connected  somewhere  with  a  bub- 
ble of  air. 

X-Q.  171.  But  the  force  of  adsorption  would  be  just 
the  same,  wouldn't  it,  regardless  of  whether  you  had  a 
layer  an  inch  thick  or  one  very  thin? 

A.  That  was  precisely  the  point  that  I  brought  out, 
that  I  don't  think  the  connecting  phenomenon  is  the  ad- 
sorption phenomenon  at  all,  because  the  adsorption  is 
equally  capable  of  moving  the  mineral  panicle  into  a 
ton  of  Elmore  oil,  or  into  the  vanishing,  almost  infini- 
tismal  quantity  of  the  air  froth  layer  or  film  of  oil. 

X-Q.  172.  Then  the  direct  attachment  we  were  talk- 
ing about  in  these  last  few  questions  and  answers,  it  is 
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not  dependent  upon  this  direct  molecular  action  of  the 
air  within  the  bubble,  as  you  term  it,  I  think — it  is  not 
necessarily  or  essentially  connected  with  the  drawing 
in  of  th©  particle  to  the  film  by  adsorption,  but  the  di- 
rect attachment  is  wholly  a  matter  of  the  thickness  of 
the  oil  layer  upon  the  bubble,  because  those  are  the  only 
three  things  there  are? 

A.    For  any  given  set  of  conditions,  oil,  mineral,  bub 
ble,  etc.,  yes;  that  is  purely  a  question  of  the  thickness 
of  that  layer  at  any  given  set  of  conditions. 

X-Q.  173.  Now,  your  position,  as  I  understand  it  is, 
that  when  that  layer  is  very  thin,  we  have  what  you  call 
direct  attachment,  and  that  direct  attachment  is  a  firm 
attachment — that  when  that  layer  has  reached  some  cer- 
tain thickness  by  reason  of  the  thickness  of  that  body 
of  oil,  the  attachment  becomes  weak,  and  the  oil  pulls 
out,  and  the  particle  gets  away? 

A.  That  is  my  position,  as  confirmed  by  Prof.  Ban- 
croft's statement. 

X-Q.  174.  Now,  do  you  say  that  between  this  layer 
that  holds  the  particle  tightly  to  the  bubble  and  that 
thickness  of  oil  which  will  pull  out  and  release  the  par- 
ticle, that  there  is  any  critical  point?  Isn't  that  merely 
a  question  of  the  degree  of  thickness,  and  that  the  at- 
tachment according  to  your  theory  will  simply  become 
weaker  and  weaker  and  weaker,  until  finally  it  is  too 
weak  to  answer  the  purpose? 

A.  Under  any  set  of  conditions — you  have  a  fixed 
load  on  a  rope,  let  us  say.  It  is  a  matter  of  degree,  per- 
haps.    By  and  by  that  rope  breaks ;  but  if  you  draw  a 
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knife  across  it  and  cut  one  bit  more  than  a  certain 
strand,  it  is  good  bye. 

X-Q.  175.  Then  the  critical  point — it  seems  to  me 
we  are  making  progress — is  the  point  at  which  the  par- 
ticle breaks  loose;  that  is  the  point  in  the  thickness  of 
the  layer? 

A.  The  critical  point  to  which  I  refer  and  which  1 
.  have  tested  in  my  work,  is  that  critical  point  where  the 
attachment  ceases. 

THE  COURT:  It  seems  to  me  like  the  problem  of 
"What  addition  will  make  a  heap  of  that  which  was  not 
a  heap  before?" 

THE  WITNESS:  Or,  '"When  does  a  pig  become  a 
hog?" 

Whereupon  further  hearing  was  adjourned  until  2 
p.  m. 

2  o'clock  p.  m.,  Wednesday,  May  9,  1917. 

MR.  WILLIAMS:  At  first  I  wish  to  make  a  re- 
quest of  the  court.  We  wish  to  show  to  your  honor  the 
moving  pictures,  and  that  has  to  be  done  in  the  evening, 
and  we  suggest  an  evening  session  on  Friday. 

THE  COURT:  What  are  these  moving  pictures — 
the  ones  spoken  of  by  the  witness? 

MR.  WILLIAMS:  The  moving  pictures  prepared 
by  Dr.  Grosvenor.  Mr.  Scott  has  consented  to  suspend 
the  cross-examination  of  Dr.  Grosvenor  to  permit  an- 
other witness  to  come  to  the  stand  who  has  illness  in 
his  family  and  must  return. 
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ALBERT  E.  WIGGIN,  a  witness  for  plaint  if  r. 
after  being  duly  sworn,  testified  as  follows: 

DIRECT  EXAMINATION. 
BY  MR.  KEN  YON: 

Q.  1.    Give  you  full  name. 

A.     Albert  Edward  Wiggin. 

Q.  2.    Age  and  residence. 

A.  Thirty-two  years  old,  residing  in  Anaconda, 
Montana. 

Q.  3.    Occupation? 

A.  Superintendent  of  concentration  in  the  state  of 
Montana  for  the  Anaconda  Copper  Mining  Company. 

Q.  4.  Will  you  give  briefly  a  summary  of  your  edu- 
cation and  experience  in  metallurgical  directions? 

A.  I  was  educated  at  the  Massachusetts  Institute  of 
Technology  graduating  in  1907.  From  there  I  came  to 
Great  Falls  to  work  for  the  Boston  &  Montana  Con- 
solidated Copper  &  Silver  Mining  Company  in  the  test- 
'  ing  department.  After  about  a  year  spent  in  the  test- 
ing department  I  was  made  assistant  to  Mr.  Wheeler, 
the  superintendent,  and  carried  out  miscellaneous  tests 
and  experimental  work  under  his  direction. 

Q.  5.  Is  that  a  subsidiary  of  the  Anaconda  Copper 
Mining  Company? 

A.  It  is  connected  with  the  Anaconda  Copper  Alin- 
ing Company  through  the  Amalgamated  Company.  It 
•  was  a  subsidiary  of  the  Amalgamated.  With  Mr. 
Wheeler  I  developed  an  improved  system  of  water  con- 
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centration,  which  was  installed  at  Great  Falls,  and  dur- 
ing December,  1911,  I  was  sent  to  Anaconda  to  install 
this  system  in  one  section  of  the  mill  at  Anaconda,  i 
remained  in  Anaconda,  and  during  1913  was  made  con- 
centrating engineer  for  the  Anaconda  Company.  Dur- 
ing the  latter  part  of  1913  I  had  charge  of  the  con- 
struction of  a  2500  ton  round  table  plani  for  the  treat- 
ment of  mill  slimes.  This  plant  was  put  in  commission 
about  the  middle  of  March,  1914.  It  operated  success- 
fully until  the  middle  of  December  1915,  when  it  was 
replaced  by  an  oil  flotation  slime  treatment  plant,  using 
the  Minerals  Separation  Company  machines.  During 
May  and  June  of  1914  we  started  test  work  on  the  flo- 
tation process  for  the  treatment 'of  our  ^Concentrator 
slime  and  tailings,  using  a  Minerals  Separation  Com- 
pany machine,  and  I  took  charge  of  that  work.  We 
started  to  remodel  our  concentrator  in  January,  19 1/?', 
takins:  one  section  at  a.  time  and  installinar  Minerals 
Separation  flotation  process  to  replace  the  tables  at  the  ■ 
lower  end  of  the  flow  sheet.  The  remodeling  of  the  en- 
tire mill,  consisting  of  eight  sections,  was  completed 
about  the  middle  of  January,  1916.  On  the  first  day  of 
May,  1915.  I  was  made  superintendent  of  concentration 
in  the  state  of  Montana,  for  the  Anaconda  Copper  Min- 
ing Company. ' 

Q.  6.  Will  you  now  in  some  detail  set  forth  the  char- 
acter and  extent  of  the  investigations  that  were  made 
under  your  direction  of  flotation  concentration  at  the 
Anaconda  mill? 
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A.  Early  in  1914  it  was  decided  to  investigate  on  a 
fairly  large  scale  the  treatment  by  flotation  of  Anacon- 
da slime  and  mill  tailing.  For  that  purpose  a  standard- 
type  Minerals  Separation  machine  v\^as  installed  at  the 
Washoe  Reduction  Works  during  May  and  June,  1914. 
This  was  followed  by  the  installation  of  a  full-sized 
Callow  pneumatic  machine  plant.  In  addition  to  the 
tests  made  in  the  standard- type  Minerals  Separation 
machine  some  tests  were  made  using  a  Minerals  Sep- 
aration machine  of  the  sub-aeration  type. 

During  the  series  of  experiments  a  large  variety  of 
oils  were  tested.  Experiments  were  also  conducted 
using  both  round-table  feed  and  tailing  to  determine 
whether  it  would  be  better  to  displace  the  round  tables 
by  flotation  for  the  treatment  of  the  slime,  or  to  supple- 
ment the  round  tables  by  flotation  of  the  round  table 
tailing. 

A  series  of  tests  was  also  made  on  the  treatment  of 
the  mill  tailing  by  grinding  followed  by  flotation  to 
determiine  the  relative  merits  of  flotation  and  leaching 
for  the  treatment  of  this  product.  In  addition,  flotation 
tests  were  made  on  mixtures  of  oil  tailing  and  slime. 

The  round-table  feed  referred  to  above  is  the  total 
slime  from  the  mill.  It  contains  about  35  per  cent  col- 
lodial  solids  and  approximately  90  to  95  per  cent  of  the 
total  solids  will  pass  through  200  mesh  (0.067  mm.).  It 
assays  from  2.1  to  2.7  per  cent  copper. 

The  mill  tailing  referred  to  above  is  the  total  discard 
from  the  mill  exclusive  of  the  slime.    It  is  all  finer  than 
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2  mm.  and  about  90  to  95  per  cent  will  remain  on  0.25 
mm.    It  assays  about  0.60  per  cent  copper. 

A  brief  summary  of  the  flotation  results  follows : 

Preliminary  tests:  A  series  of  tests  was  first  car- 
ried out  to  determine  roughly  the  best  conditions  for 
flotation,  using  the  standard  Minerals  Separation  ma- 
chine and  treating  round-table  feed.  The  following  re- 
agents were  tested,  either  alone  or  in  combinations: 
Turpentine,  crude  oil,  cresylic  acid,  stove  oil,  tar  oil, 
Carolina  oil  of  tar,  argole,  sludge  acid,  fuel  oil,  wood 
creosote,  and  sulphuric  acid.  In  some  of  these  tests  sul- 
phuric acid  was  used  and  in  others  it  was  omitted. 
Also,  the  effect  of  the  temperature  of  the  p\ilp  upon  the 
flotation  results  was  tested  by  heating  to  various  tem- 
peratures. 

As  these  tests  were  merely  preliminary,  no  record 
was  kept  of  the  amount  of  reagents  used.  It  was  con- 
clusively proved,  however,  that  the  best  combination  of 
agents  was  sludge  acid,  wood  creosote,  stove  oil,  and 
sulphuric  acid.  Fortunately,  of  all  the  reagents  tested, 
these  happened  to  be  the  cheapest.  It  was  also  proved 
that  the  addition  of  sulphuric  acid  to  the  pulp  was  of 
decided  advantage  in  the  treatment  of  the  slime.  In 
two  successive  tests  in  which  sludge  acid,  wood  creosote 
and  stove  oil  were  used,  the  tailing  assayed  1.25  per 
cent  copper. 

MR.  KREMER:  Will  your  honor  permit  us  at  this 
lime — 1  note  the  witness  is  reading — would  you  permit 
us  at  this  time  to  interpose  an  objection  to  this  charac- 
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ter  of  testimony  for  the  same  reason  as  assigned  in  the 
objection  to  the  Atwater  testimony  that  it  is  incompe- 
tent,  irelevant  and  immaterial.  Your  honor  stated  in 
ruling  you.  were  admitting  it  upon  the  ground  that  it 
would  tend  to  show  utility.  If  your  honor  will  permit 
a  general  objection  to  appear  on  the  record  at  this  time. 

THE  COURT:  Very  well,  the  objection  will  be 
overruled. 

MR.  KREMER:  Exception.  All  of  this  will  go  in 
under  the  same  objection. 

THE  WITNESS:  When  no  acid  was  used — in  two 
successive  tests  in  which  sludge  acid,  wood  creosote, 
and  stove  oil  were  used,  the  tailing  assayed  1.25  per 
cent  copper  when  no  acid  vv^as  used  and  0.3  per  cent 
copper  when  acid  was  used.  Since  these  tests  were 
made  we  have  omitted  the  use  of  stove  oil. 

Tests  Vvith  Standard  Separation  machine:  This  ma- 
chine, with  the  accessory  apparatus,  was  installed  in  a 
separate  building-,  south  of  the  round-table  plant.  It 
had  16  agitator  compartments,  each  two  feet  square  and 
14  spitzkasten,  and  was  of  the  standard  Minerals  Sep- 
aration design.  This  machine  is  known  by  us  as  M.  S. 
Machine  No.  1.  The  agitators  were  of  the  standard 
Minerals  Separation  type,  the  impellers  being  18  in.  in 
diameter  and  the  agitators  making  265  r.  p.  m.  This 
gave  the  impellers  a  peripheral  speed  of  1,245  feet  per 
minute.  The  machine  required  45  to  55  h.  p.,  including 
motor  and  belt  transmission  loss,  when  operating  under 
a  full  load  of  slime  pulp. 
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The  experimental  work  on  the  Minerals  Separation 
machine  was  carried  out  by  George  A.  Chapman,  and 
staff,  of  the  Minerals  Separation  Company. 

The  first  products  to  be  tested  were  the  round-table 
teed  and  tailing. 

The  conclusions  reached  at  that  time  on  the  treat- 
ment of  this  material  were  as  follows : 

1.  The  economic  capacity  of  the  M.  S.  No.  1  ma- 
chine when  treating  slime  as  produced  from  the  mill  is 
from  80  to  90  tons  per  24  hours. 

2.  The  best  combination  of  reagents  for  the  treat- 
ment of  slime  seem.s  to  be  sulphuric  acid,  kerosene, 
sludge  acid,  wood  creosote  aW  stove  oil.  There  is  some 
question  as  to  the  real  value  of  the  stove  oil.  Its  princi- 
pal function  seems  to  be  to  make  a  more  compact  froth. 

3.  It  would  not  be  economical  to  retain  the  round 
tables. 

4.  It  is  thought  that  the  best  circuit  density  for  the 
slime  pulp  for  flotation  treatment  is  about  12  per  cent 
solids. 

5.  It  is  thought  that  about  70°  F.  will  be  found  to 
be  the  most  economical  temperature  at  which  to  keep 
the  pulp. 

6.  Acid  seems  to  be  absolutely  essential  to  the  suc- 
cessful treatment  by  flotation  of  our  slime. 

7.  The  addition  of  air  in  the  last  spitzkasten  is  of 
no  advantage. 

<S.  Any  considerable  increase  in  speed  of  the  agi- 
tators above  a  peripheral  speed  of  about  1,300  ft.  per 
minute  seems  to  be  disadvantageous. 
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Treatment  of  mill  tailing  after  grinding  through  60 
mesh. 

These  tests  were  made  in  the  M.  S.  No.  1  machine. 
Mill  tailing  from  sections  7  and  8  of  the  concentrator 
were  elevated  and  then  dewatered.  The  dewaterea  tail- 
ing was  then  crushed  through  60  mesh  (0.25  mm.),  in 
either  a  Hardinge  mill  10  by  4  ft.,  or  a  tube  mill  8  by  12 
ft.  The  grinding  mills  were  operated  in  closed  circuit 
with  a  Dorr  classifier,  the  overflow  of  the  classifier  be- 
ing the  final  product  of  the  system  and  going  to  the 
flotation  plant  for  treatment. 

These  tests  were  started  immediately  after  putting 
the  Hardinge  mill  in  operation.  At  first  no  sulphuric 
acid  was  added,  and  the  pulp  was  not  heated.  We 
found,  however,  that  the  use  of  acid  in  addition  to  that 
contained  in  the  sludge  was  of  advantage.  Some  very 
low  tailings  were  produced  during*  these  preliminary 
tests,  but  the  concentrate  was  very  low  grade.  It 
seemed  to  be  of  decided  advantage  to  add  the  oil  ahead 
of  the  grinding  mill,  the  latter  apparently  making  an 
ideal  agitator. 

Conclusions. 

1.  Although  not  definitely  demonstrated,  it  is 
tiiought  that  the  economical  capacity  of  the  M.  S.  No.  1 
machine  when  treating  sand  tailing  crushed  through  60 
mesh  is  about  175  to  200  tons  per  24  hr. 

2.  The  best  combination  of  reagents  seems  to  [y: 
sludge  acid  kerosene  and  sulphuric  acid.     Flowever,  a 
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mixture  of  creosote,  turpentine,  and  pine  oil,  in  a  non- 
acid  circuit  gave  good  results  also.  The  non-acid  cir- 
cuit, however,  seems  to  require  more  delicate  adjust- 
ment and  more  careful  attendance  than  the  acid  circuit. 

3.  The  grinding  mill  makes  an  ideal  agitator,  and  it 
is  of  decided  advantage  to  add  the  oil  ahead  of  the 
grinders. 

4.  The  treatment  of  the  mill  sand  tailing  ground 
through  60  mesh  should  result  in  a  tailing  assaying  not 
over  0.10  per  cent  copper  and  a  concentrate  carr)dng 
not  over  30  per  cent  insoluble. 

5.  It  is  thought  that  the  best  density  of  ])ulp  is  from 
25  to  30  per  cent  solids. 

6.  Heating  of  the  pulp  to  about  70'  F.  seems  to  be 
of  advantage,  although  there  is  a  possibility  th^t  this 
heating  may  be  dispensed  with  during  the  summer 
months  without  any  injurious  results. 

7.  Acid  seems  to  be  beneficial  but  it  is  not  of  as 
much  importance  as  in  the  treatment  of  the  slime. 
Treatment  of  mixture  of  round-table  feed  and  mill  tail- 
ing after  grinding  through  60  mesh : 

These  tests  were  made  in  the  M.  S.  No.  1  machine. 
It  was  thought  that  it  might  be  of  advantage  to  mix  the 
slime  and  the  reground  mill  tailing  for  flotation  treat - 
iFicnt.  The  acid  sludge  kerosene,  turpentine  and  the 
sulphuric  acid  used  w'ere  added  in  the  flotation  machine, 
in  some  instances,  various  mixtures  of  coal  tar  (70  to 
80  per  cent),  creosote  (17.5  to  22.5  per  cent),  and  pine 
oil  (2.5  to  7.5  percent)  were  used  with  the  sludge  acid. 
These  were  added  ahead  of  the  s^rindins:  mill. 
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The  average  proportion  of  said  tailing  to  slime  in  the 
mixture  treated  was  75.7  to  20.1,  or  3.8  to  1.  In  prac- 
tice the  proportion  of  production  of  tailing  to  slime  is 
about  3  to  1 ;  thus  our  mixture  was  somewhat  deficient 
in  slime.  The  concentrate  produced,  34.1  per  cent  in- 
soluble, is  of  a  good  grade,  but  the  tailing  is  high,  0.20 
per  cent  copper.  Theoretically,  the  tailing  should  have 
assayed  about  0.15  per  cent  copper,  assuming  a  0.30 
per  cent  copper  tailing  from  the  slime. 

Although  this  test  w^as  not  conclusive  it  was  decided, 
from  observation,  that  it  is  better  to  treat  the  slime  and 
the  sand  tailing  separately.  Of  course,  the  slime  which 
is  n:ade  in  the  grinding  of  the  sand  tailing  is  included 
in  the  sand  tailing  for  treatmicnt.  This  slime  produced 
in  grinding  the  tailing  is  mitch  lower  grade  and  more 
silicious  than  the  original  mJll  slime. 

Tests  with  Callow  Pneumatic  Machine: 

Tests  made  by  Mr.  Callow  at  his  laboratory  in  Salt 
Lake  on  samples  of  our  mill  tailing  ground  through  40, 
60  and  80  mesh,  and  of  our  slime,  had  given  such  prom- 
ising results  that  it  was  decided  to  try  out  the  Callow 
machine  on  a  commercial  scale.  Accordingly,  there  was 
shipped  here  during  September,  1914,  five  standard 
Callow  cells,  2  by  8  ft.,  a  Pachuca  agitating  tank  and 
accessory  apparatus,  consisting  of  blower  and  sand 
]Dumps.  'i'his  equipment  was  installed  in  the  old  80-ton 
experimental  leaching  plant  and  was  ready  for  opera- 
tion the  latter  part  of  October. 

In  addition  to  the  Pachuca  agitator  recommended  by 
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Mr.  Callow,  we  built  a  set  of  two  mechanical  agitators. 
These  agitators  consisted  of  a  tank  about  10  ft.  long- 
by  2yj  ft.  wide  and  2^  ft.  deep,  in  which  revolved  a 
horizontal  shaft  carrying  a  set  of  paddles.  These  agi- 
tators v.-erc  belt  driven  from  one  motor  and  required  a 
total  of  25  to  30  hp.,  including  motor,  belt,  and  counter- 
shaft power  loss.  The  agitators  seemed  to  work  well 
and  had  a  combined  capacity  of  about  60  tons  of  slime 
per  24  hr. 

Treatment  of  Round  Table  Feed  and  Tailing — 

Conclusions. 

1.  On  our  slime,  air  agitation  is  not  as  satisfactory 
as  mechanical. 

2.  The  capacity  of  one  standard  Callow  cell  is  about 
15  to  20  tons  of  slime  per  day. 

3.  The  Callow  machine  produces  a  clean  concentrate 
but  does  not  give  as  clean  a  tailing  as  the  Minerals  Se{)- 
aration  machine. 

4.  .  The  Callow  machine  is  more  sensitive  and  re- 
([uircs  closer  attention  than  the  j^xlinerals  Separation 
machine. 

5.  The  cost  of  repairs  would  probably  be  less  on  the 
Callow  machine  than  on  the  Minerals  Separation  ma- 
chine. This  cost,  however,  is  comparatively  small  for 
either  machine. 

6.  The  power  required  per  ton  treated  in  the  Callow 
systero  is  just  about  the  same  as  that  required  in  the 
Minernis  Scnnr-)?!;)-!  •T;achiTie. 
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In  all  of  these  tests  the  oriofinal  feed- was  divided 
among  the  Callow  rougher  cells,  operating  in  parallel. 
.Vs  a  rule,  there  was  one  cleaner  cell  operating  also. 
When  this  was  operating  the  concentrate  from  the 
rougher  cells  went  to  it,  the  cleaner  making  a  final 
concentrate  and  a  middling  which  was  returned  to  the 
system.     The  rougher  cells  made  the  final  tailing. 

Treatment  of  mill  tailing  after  grinding  through  (jO 
mesh : 

During  i\vc  first  few  shifts  the  mechanical  agitators 
at  the  Callow  plant  w^ere  used  but  it  was  soon  found 
that  they  were  not  required — that  the  grinding  mill 
gave  sufficient  and  thorough  agitation. 

Conclusions : 

1.  The  capacity  of  the  standard  Callow  cell  when 
treating  ground  mill  tailing  is  about  7S  tons  per  day. 

2.  No  other  agitation  is  required  if  the  reagents  can 
1)e  added  ahead  of  the  grinding  mill. 

3.  The  use  of  acid  seems  to  be  of  considerable  ad- 
vantage. , 

4.  On  account  of  utilizing  the  grinding  mill  as  an 
agitator  the  Callow  machine  requires  less  power  than 
the  Minerals  Separation  machine. 

5.  The   Callow  machine  is  more  sensitive  and  re 
((uires   more   attention    than   the    Minerals    Separation 
machine. 

It  was  decided  on  the  whole  that  the  standard  M. 
.S.  machine  gave  the  better  results. 
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It  was  decided  to  remodel  the  plant  for  flotation 
and  to  scrap  the  round  table  plant. 

Q.  7.  Will  you  now  give  a  description  of  the  re- 
modeled concentrator  plant  that  was  installed  after 
that  decision? 

A.  I  have  here  a  flow  sheet  of  the  remodeled  mill 
and  also  of  the  slime  flotation  plant,  which  will  su])- 
plement  my  verbal  description. 

The  ore  from  Butte  is  receievd  in  50-ton  dump  cars, 
and  dumped  into  the  concentrator  bins.  The  concen- 
trator consists  of  eight  2000-ton  sections.  The  ore  is 
first  crushed  through  2  inches,  then  screened  over  one 
inch,  and  the  one  inch  to  two  inch  product  is  treated 
by  jigs.  These  jigs  make  a  concentrate  and  a  mid- 
dling. The  middling  is  further  crushed  and  returned 
to  the  system.  The  minus  one  inch  product  is 
screened  on  %  of  an  inch,  and  the  oversize  treated  on 
another  set  of  jigs,  making  a  concentrate  and  a  mid- 
ling.  The  middling  is  further  crushed  in  rolls  and  re- 
turned to  the  system.  The  concentrate  from  these 
two  jigs  is  finished  concentrate  and  goes  to  the  smel- 
ter. The  undersize  of  three-eighths  passes  over  a  5 
millimeter  or  7  millimeter  screen,  and  the  oversize  of 
that  passes  through  a  set  of  Evans  jigs,  which  make  a 
concentrate  and  a  middling,  the  concentrate  going  to 
the  smelter  and  the  middling  being  crushed  in  the  fin- 
ishing rolls,  through  one  and  a  half  millimeter.  The 
undersize  of  the  7  millimeter  screen  passes  in  1^  mil- 
limeter screens  and  the  oversize  is  treated  by  Evans 
jigs,  making  a  concentrate  and  a  middling,  the  mid- 
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dling  being  further  ground  in  the  finishing  rolls  men- 
tioned above,  through  1^^  millimeters,  and  the  con- 
centrate going  to  the  smelter  for  treatment.  The  total 
undersize  of  the  1^  millimeter  screen  passes  through 
Anaconda  classifiers,  which  overflow  the  slime  ma- 
terial approximately  passing  8/100  of  a  millimeter. 
This  slime  goes  direct  to  the  Dorr  thickening  plant, 
where  it  h  thickened  to  approximately  15%  solids,  and 
is  then  sent  to  the  slime  flotation  plant.  The  overflow 
from  this  Dorr  thickening  plant  is  practically  clear 
water.  The  spigot  discharge  from  the  Anaconda  clas- 
sifiers, carrying  material  finer  than  1;^  millimeters, 
with  the  bulk  of  the  slime  removed,  passes  over  Wil- 
fley  tables,  w^here  a  concentrate  is  taken  out  and  sent 
to  the  smelter  and  a  middling  is  produced  which  goes 
to  the  grinding  mills.  These  grinding  mills  consist  of 
7y2  ft.  diameter  by  6  foot  cylinder  Hardinge  ball  mills 
in  all  sections  except  one  in  which  there  are  8x12  peb- 
ble tube  mills.  The  crushed  product  from  these  mills 
goes  to  a  Dorr  classifier,  from  which  the  coarse  sand 
is  returned  to  the  mill.  The  overflow  .from  the  Dorr 
classifier  is  approximately  minus  .25  millimeters,  and 
passes  to  flotation.  This  product  is  fed  by  elevator 
into  three  standard  flotation  machines.  The  oil  and 
acid  are  added  ahead  of  the  elevator  which  feeds  these 
machines.  The  oil  used  is  kerosene  sludge  acid,  and 
sometimes  we  use  wood  creosote  from  the  Cleveland 
Cliff  Company,  which  is  a  hardwood  creosote,  and 
sometimes  we  omit  the  use  of  this;  we  use  sulphuric 
acid. 
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Q.  8.    Give  the  quantities  of  oil  and  acid. 

A.  We  use  about  three  to  three  and  a  half  pounds 
of  sludge  acid,  and  from  six  to  eight  pounds  of  60° 
Be.  sulphuric  acid. 

Q.  9.     Per  ton  of  ore  fed? 

A.  Per  ton  of  ore  fed  to  flotation.  The  Minerals 
Separation  machines  make  a  clean  concentrate  from 
the  first  seven  spitzkasten,  and  a  middling  from  the 
last  seven,  which  is^  returned  to  the  feed  to  the  ma- 
chines. A  portion  of  the  pulp  is  overflowed  from  the 
last  three  spitzkastens,  together  with  the  froth.  I 
might  say  that  these  Minerals  Separation  machines 
are  standard  type  machines,  having  three  foot  square 
agitating  compartments,  and  the  usual  form  of  spitz- 
kasten. The  agitators  make  225  r.p.m.,  which  gives 
a  peripheral  speed  of  about  1410  feet.  They  are  driven 
by  150  h.p.  motors,  actually  using  about  90  h.p.  The 
spigot  product  from  the  last  spitzkasten  is  the  final 
tailing,  which  is  sent  to  the  dump.  The  concentrate 
from  the  first  seven  spitzkasten  is  finished  and  goes 
to  Dorr  thickening  tanks  and  then  to  Oliver  filters  and 
to  the  smelter.  This  completes  the  treatment  of  the 
spigot  product  from  the  Anaconda  classifiers. 

The  slime  which  overflows  from  these  classifiers  is, 
as  I  said,  thickened  and  passes  to  the  slime  flotation 
plant.  This  plant  consists  of  20  standard  type  Min- 
erals Separation  machines  of  the  same  design  as  those 
U3ed  in  the  main  mill.  The  first  nine  spitzkasten  of 
tliese  machines  make  a  finished  concentrate  which  is 
de-watered  in  Dorr  tanks,   followed  bv  Oliver  filters. 
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and  sent  to  the  smelter;  the  last  five  spitzkasten  make 
a  middling  which  is  returned  to  the  original  feed  of 
the  machines.  The  spigot  product  from  the  last  spitz- 
kasten is  a  final  tailing,  which  is  rejected.  I  might  say 
that  the  20  machines  are  fed  in  parallel.  The  oil  used 
in  the  treatment  of  the  slime  consists  of  about  three 
to  three  and  a  half  pounds  of  sludge  acid  kerosene  per 
ton  of  slime  treated  and  about  two  and  a  half  to  three 
pounds  of  wood  creosote,  and  about  15  pounds  of  60° 
Be.  sulphuric  acid  per  ton  treated. 

Q.  10.  What  is  the  capacity  of  the  slime  flotation 
plant? 

A.     The  capacity  is  about  3000  tons. 

0.  11.    What  does  the  feed  to  that  plant  consist  of? 

A.  The  total  feed  consists  of  the  current  mill  slime, 
which  I  have  just  described,  plus  a  thousand  tons,  ap- 
proximately of  what  \we  call  dump  slime.  This  dump 
or  pond  slime  is  slime  which  has  been  accumulated 
from  the  time  the  plant  started  in  1902 — the  original 
plant,  and  it  has  been  accumulated  in  ponds  and  is  now 
being  returned  for  treatment  by  flotation.  j 

O.  12.  Describe  a  little  more  in  detail  the  concen- 
trate de-watering  plant. 

A.  The  concentrate  de-watering  plant  consists  of 
three  buildings,  using  50x12  Dorr  tanks  of  the  stand- 
ard type.  The  upper  building,  called  No.  1,  treats  the 
concentrate  produced  in  the  main  mill  and  delivers 
that  to  six  tanks.  The  overflow  from  this  building 
passes  to  what  we  call  the  No.  3  building,  which  con- 
tains 10  fifty  foot  tanks,  and  the  overflow  from  this 
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building  passes  to  the  ponds,  as  it  still  contains  a  small 
amount  of  concentrate  which  has  not  settled  out.  This 
concentrate  is  settled  in  the  ponds,  and  is  being  brought 
•back  and  will  be  subsequently  brought  back  for  treat- 
ment in  the  smelter.  The  slime  flotation  plant  con- 
centrate passes  to  the  No.  2  de-watering  building, 
which  consists  of  five  50- foot  tanks.  The  overflow 
of  this  building  goes,  with  the  No.  1  building  overflow, 
to  the  No.  3  plant.  The  spigot  discharges  of  all  these 
tanks  pass  to  13 — 12  ft.  I  should  say  llj^  ft.  diameter 
by  12  feet  face  Oliver  filters.  The  filtrate  water  from 
these  filters  passes  to  the  ponds,  in  order  to  save  any 
concentrate  it  may  contain,  although  it  is  practically 
clear  water,  while  the  cake  passes  on  to  a  conveyor  and 
is  thence  taken  to  the  smelter  for  treatment. 

Q.  13.  What  you  have  described  thus  far  is  the 
copper  concentrator  plant? 

A.    The  copper  concentrator  plant. 

Q.  14.    There  is  also  a  zinc  concentrator  plant? 

A.     Yes,  there  is. 

MR.  KEN  YON:  I  will  now  offer  in  evidence  the 
two  flow  sheets  introduced  by  the  witness. 

Flow   sheets   admitted   marked   PLAINTIFF'S 
EXHIBITS  Nos.  242  and  243. 

O.  15.  Will  3^ou  please  describe  the  zinc  concen- 
trator ? 

A.  I  have  here  a  flow  sheet  of  the  large  zinc  ore 
concentrator  which  will  facilitate  the  description.   This 
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concentrator  is  designed  to  treat  2,000  tons  of  ore  per 
day. 

Q.  16.     State  first  when  it  was  erected. 

A.  The  erection  was  started  in  December  of  1915 
and  completed  in  August  of  1916,  and  the  mill  put  into 
operation  at  that  time. 

Q.  17.    And  what  ore  does  it  treat? 

A.  It  treats  the  zinc  ore  from  the  Butte  mines,  to- 
gether with  a  small  amount  of  custom  ore  from  other 
districts.  This  concentrator  was  designed  to  treat 
2000  tons  of  ore.  The  crushing  division  is  a  duplicate 
of  the  crushing  division  of  the  copper  mill,  the  ore  be- 
ing crushed  through  two  millimeters,  and  the  only  dif- 
ference being  that  in  the  zinc  ore  concentrator  there 
are  no  jigs  or  tables.  The  crushing  division  simply 
crushes  the  ore  through  2  millimeters  and  delivers  it 
to  the  grinding  division. 

O.  18.  There  is  no  water  concentration  at  all  in  the 
zinc  concentrator? 

K.  There  is  no  water  concentration  there.  The 
grinding  division  consists  of  seven  Hardinge  mills,  of 
which  five  are  used.  These  mills  are  the  same  design 
as  those  used  in  the  copper  mill,  7^2  feet  in  diameter, 
with  six  foot  cylinders,  using  balls.  The  material  is 
ground  through  approximately  a  .25  millimeter,  and 
is  then  sent  to  the  flotation  division.  The  flotation 
division  consists  of  six  standard  type  Minerals  Separa- 
tion machines  of  the  same  design  as  those  in  the  cop- 
per mill.  The  oil  and  acid  is  added  ahead  of  the  con- 
centration machines.     The   following  amounts   of  oil 
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are  used,  these  figures  being  the  averages  for  January, 
1917,  and  are  fairly  representative  of  our  practice: 

Sludge  acid  kerosene  .7  pounds  per  ton  of  feed  to 
the  flotation  division;  wood  creosote  2.7  pounds.  This 
creosote  at  the  present  time  is  a  mixture  of  Cleveland 
Cliff  hardwood  creosote,  and  a  creosote  which  we  are 
getting  from  either  the  Georgia  Pine  Turpentine  Com- 
pany or  the  Pensacola  Company  of  Florida,  a  mixture 
of  about  half  and  half.  The  amount  of  sulphuric  acid 
used  is  22.7  pounds  of  60°  Be. 

The  overflow  from  the  first  spitzkasten  of  the  six 
primary  machines  is  a  finished  concentrate.  The  over- 
flow from  the  next  eight  spitzkastens  is  what  we  call 
a  rougher  concentrate  and  goes  to  the  two  cleaner  ma- 
chines. These  cleaner  machines  are  the  same  type  as 
the  six  roughing  machines.  The  last  five  boxes  make 
a  middling,  which  is  returned  to  the  primary  machines. 
The  spigot  from  the  last  box  of  the  rougher  machines 
is  a  final  tailing  and  is  sent  to  waste.  The  cleaner  ma- 
chine^ makes  clean  concentrate  from  the  first  seven 
boxes  and  a  rougher  concentrate  from  the  last  seven 
boxes  which  is  returned  to  the  feed  of  the  cleaner  ma- 
chine^.  The  spigot  from  the  last  box  of  the  cleaner 
machine  is  a  middling  which  is  returned  to  the  feed  of 
the  rougher  machine.  The  cleaner  concentrate  is  set- 
tled in  five  fifty  foot  Dorr  tanks,  the  overflow  from 
these  tanks  being  slightly  muddy,  is  returned  to  the 
system  as  sluicing  water.  The  spigot  product  is  sent 
to  an  Oliver  filter  where  it  is  dewatered,  the  cake  go- 
ing to  the  cars  for  shipment  to  the  zinc  plant  and  the 
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filtrate  being  returned  to  the  system.    That  briefly  de- 
scribes the  zinc  ore  concentration. 

MR.  KENYON:  The  plaintiff  puts  in  evidence 
flow  sheet  produced  by  the  witness  and  the  same  is 
marked  plaintiff's  exhibit  244. 

Flow   sheet   admitted  in   evidence   and  marked 
PLAINTIFF'S  EXHIBIT  244. 

O.  19.  Will  you  please  state  now  a  little  more  in  de- 
tail what  is  the  practice  with  regard  to  returning  mid- 
dlings ? 

A.  In  the  copper  mill  in  the  treatment  of  what  we 
call  the  sand  feed,  which  is  a  product  from  the  grind- 
ing mills,  we  make  a  clean  concentrate  from  the  first 
seven  boxes  of  the  machine  and  from  the  last  seven 
boxes  we  make  a  middling  which  is  returned  to  the 
head  of  the  system,  of  the  flotation  system.  In  the 
slime  concentration  we  make  a  finished  concentrate 
from  the  first  9  spitskasten  and  we  return  as  middling 
to  the  head  of  the  system  the  overflow  from  the  last  5 
spitzkasten.  In  the  copper  mill  it  will  be  noted  that  we 
use  no  cleaner  machines  at  all.  In  the  zinc  concentrator 
we  use  cleaner  machines,  giving  the  concentrate  one 
cleaning.  The  first  machines  or  primary  machines 
make  a  finished  concentrate  from  the  first  spitzkasten, 
and  the  next  eight  spitzkasten  make  a  rougher  concen- 
trate which  goes  to  the  cleaner  machine  and  the  last 
five  spitzkasten  make  a  middling  which  is  returned  to 
the  feed  to  the  primary  machine,  the  spigot  discharge 
from  the  last  spitzkasten  being  a  tailing.     The  cleaner 


Butte  &  Superior  Mining  Company.  4297 

Albert  E.  Wiggin. 

machines  make  cleaner  concentrate  from  the  first  spitz- 
kasten,  and  a  rougher  concentrate  or  middling  product 
from  the  next  7  which  is  returned  to  the  cleaner  ma- 
chines, and  the  spigot  products  from  the  last  spitzkas- 
ten  on  the  cleaner  machine  is  returned  to  the  primary 
machines  and  mixed  with  feed. 

Q.  20.  Do  you  ever  take  into  account  the  oil  con- 
tained in  the  returned  middlings  in  determining  the 
consumption  of  oil  in  the  process? 

A.     We  do  not. 

O.  21.  Why  are  middlings  returned  to  the  head  of 
the  same  machine  when  they  are  so  returned? 

A.  Why,  the  middling  really  acts  as  a  safety,  you 
might  say,  between  the  concentrate  and  tailing,  much 
the  same  as  in  the  operation  of  a  table  it  is  not  feasible 
to  make  a  clean-cut  concentrate  and  a  clean-cut  tail- 
ing. The  recovery  will  be  higher  by  cutting  out  a  por- 
tion in  between  which  is  a  little  too  rich  to  go  as  a 
tailing  and  a  little  too  ^lean  to  go  as  a  concentrate  and 
returning  that  to  the  feed,  thus  making  a  circulating 
load.  And,  for  the  same  reason,  we  return  midillings 
m  the  flotation  process. 

Q.  22.  Does  that  return  of  middlings  result  in 
economy  of  oil  in  the  total  process  so  far  as  you  have 
observed? 

A.     No. 

Q.  23.  In  the  matter  o±  consumption  of  oil  in  the 
total  process  so  far  as  you  have  observed,  does  it  make 
any  difference  whether  middlings  are  returned  to  the 
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head  of  the  same  machine  or  are  returned  to  a  cleaner 
machine? 

A.     I  have  observed  that  it  makes  no  difference. 

Q.  24.  You  have  spoken  of  a  round  table  plant  hav- 
ing been  scrapped  as  an  incident  in  the  installation  of 
the  copper  concentrator.  Can  ^give  us  from  the  rec- 
ords of  the  company  the  total  value  of  the  entire  plant 
that  was  scrapped  to  make  way  for  this  installation? 

A.     Of  the  entire  round  table  plant? 

Q.  25.     Yes. 

MR.  KREMER:  We  object  to  that  as  incompetent, 
irrelevant  and  immaterial  and  meeting  no  issue  in  the 
case. 

THE  COURT:  It  tends  to  show  the  displacement, 
the  success  of  this  system  displacing  others  which 
seems  to  be  a  consideration.  The  objection  will  be 
overruled. 

MR.  KREMER:     Exception. 

A.  I  understand  that  you  want  the  value  of  the 
round  table  plant  displaced? 

Q.  26.     MR.  KENYON:    Of  all  the  plant  that  was 
displaced  and  scrapped  and  made  useless  by  the  insi*^ 
lation  of  the  copper  concentration  plant? 

A.  The  dismantled  value  of  the  round  table  plant 
which  was  displaced  by  the  flotation  after  21  months 
operation  was  $260,261.32.  From  this  must  be  sub- 
tracted a  value  of  $31,451.27  for  the  use  of  this  build- 
ing in  the  electrolytic  zinc  plant,  leaving  a  net  dis- 
mantled value  of  $228,810.05.  The  dismantled  value 
of  the  main  concentrator  replaced  by   flotation,  as  it 
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appears  on  the  books  of  the  company  today  is  $630,- 
288.18,  making  a  grand  total,  including  the  round  tabic 
and  the  main  copper  mill  of  $859,098.23. 

Q.  27.  You  have  given,  I  believe,  the  oils,  both  as 
to  character  and  quantity,  that  have  been  used  in  the 
flotation  mill  operations,  both  in  the  copper  concen- 
trator and  in  the  zinc  concentrator,  have  you? 

A.  I  have  given  them  approximately,  yes,  in  my 
description. 

Q.  28.  Have  you  ever  in  your  experience  noticed  or 
known  as  a  fact  that  where  the  percentage  of  sulphide 
minerals  in  flotation  feed  increased  the  amount  of  oil 
had  to  be  increased? 

A.    I  have  not. 

Q.  29.  Have  you  ever  followed  any  such  rule  of 
practice  ? 

A.    We  have  not. 

O.  30.  Have  you  figures  that  would  illustrate  the 
contrary  of  that? 

A.  I  have  here  some  figures  made  up  from  the 
month  of  January,  1917,  showing  the  amount  of  oil 
used  in  the  treatment  of  copper  sand  and  of  copper 
slime  and  of  zinc  ore.  I  might  state  here  that  in  de- 
scribing the  copper  mill  I  omitted  to  say  that  a  certain 
amount  of  slime  is  rcturned  to  the  main  mill  for  treat- 
ment with  the  sand.  All  of  the  slime  does  not  go  to 
the  slime  plant.    T  also  have  the — 

O.  31.  (Interrupting.)  About  what  amount  is  re- 
turned approximately? 
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A.  About  one-third  of  the  sHme  produced  is  re- 
turned to  the  main  mill  for  treatment. 

Q.  32.    About  one-third  of  the  current  slime? 

A.  About  one-third  of  the  current  slime.  The  re- 
maining two-thirds  passes  to  the  slime  flotation  plant,. 
The  total  sulphide  contained  in  the  three  products,  that 
is  the  copper  sand,  the  copper  slime,  and  the  zinc  ore 
for  the  month  of  January,  taken  from  our  assay  sheets 
is  as  follows:  The  copper  sand  contained  10.3  per 
cent  total  sulphide;  the  copper  slime  contained  12.8 
per  cent  total  sulphide ;  and  the  zinc  ore  contained  38.6 
per  cent  total  sulphide.  The  amount  of  oil  used  in  the 
three  cases  was  as  follows:  The  copper  sand,  total  oil. 
3.5  pounds  per  ton  of  feed  treated  by  flotation;  copper 
slime  5.5  pounds;  and  the  zinc  ore  3.4  pounds.  That 
is  the  zinc  ore  which  contains  very  nearly  four  times 
as  much  total  sulphide  as  the  copper  sand  used  one 
tenths  of  a  pound  less  total  oil  per  ton  of  ore  treated. 
The  amounts  of  acid  used  were  as  follows,  based  on 
60°  Be.  sulphuric.  Copper  sand  6.8;  copper  slime  13.8 
and  zinc  ore  22.7  per  ton  of  ore  treated  by  flotation. 

Q.  33.  Why  did  the  copper  slime  require  more  oil 
than  the  copper  sand? 

A.  I  presume  that  it  was  due  to  the  presence  in  the 
slime  of  considerably  more  aluminous  clay  material 
which  probably  absorbed  the  oil  and  1  presume  rend- 
ered it  useless  for  flotation  purposes. 

Q.  34.  Now  as  to  the  extent  of  use  of  this  flotation 
process  at  the  Anaconda  mill,  will  you  please  as  an  ex- 
ample give  us  from  the  official  records  of  the  company 
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the  total  tonnage   fed  to  the  copper  concentrator   for 
the  year  1916,  of  ore  for  concentration  treatment? 

A.  The  total  tonnage  of  copper  ore  treated  during 
the  year  1916  in  the  copper  mill  was  5,030,350  tons 
containing  296,112,514  pomids  of  copper. 

Q.  35.  And  what  percentage  of  that  amount  of  cop- 
per was  actually  recovered  by  mill  operations  during 
that  year? 

A.  There  was  actually  recovered  of  this  copper 
95.448  per  cent. 

Q.  36.  Now,  as  to  the  flotation  part  of  the  opera- 
tion that  year,  leaving  out  the  wet  concentration  oper- 
ations of  the  upper  part  of  the  mill,  what  was  the  total 
feed  to  flotation  from  newly  mined  ore  during  1916? 

A.    The  total  feed  to  flotation? 

Q.  37.  I  refer  to  the  copper  concentrator  of  course. 

A.  The  copper  mill,  the  total  feed  to  flotation  in 
the  copper  mill  during  1916  from  newly  mined  ore  was 
3,800,750  tons. 

Q.  38.    The  copper  content  of  that  tonnage? 

A.     Containing  106,339,156  pounds  of  copper. 

O.  39.  And  what  was  the  tonnage  of  the  concen- 
trates recovered  by  the  flotation  plant? 

A.  The  concentrate  recovered  by  the  flotation  plant 
from  this  feed'  amounted  to  576,417  tons  containing 
99,962,700  pounds  of  copper. 

Q.  40.  What  was  the  percentage  of  recovery  by  that 
part  of  the  plant,  the  flotation  part? 

A.      The    percentage    of    recovery   of    the    flotation 
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plant  was  94  per  cent  of  the  copper  contained  in  the 
feed  to  the  flotation  plant. 

Q.  41.  Now,  as  to  the  zinc  concentrator,  what  was 
the  total  tonnage  from  the  time  the  zinc  concentrator 
started  operation  until  the  present  time — I  believe  your 
figures  are  down  to  the  present  time,  are  they  not? 

A.  Yes.  The  total  ore  treated  by  the  zinc  concen- 
trator from  the  time  the  small  concentrator  started  in 
January,  1916,  up  to  April  1st  of  the  present  year  was 
292,493  tons,  containing  78,308,337  pounds  of  zinc. 

O.  42.  What  was  the  recovery  of  the  zinc  in  per- 
centage of  the  zinc  in  the  feed  to  the  zinc  concen- 
trator ? 

A.  The  recovery  of  the  zinc  in  the  zinc  concentrat- 
or during  this  period  was  92.8  per  cent. 

O.  43.     What  was  the  grade  of  that  zinc?  ] 

A.     Approximately  33  per  cent  zinc. 

Q.  44.  Will  you  tell  us  please  what  use  is  made  of 
that  concentrate,  vv^hat  value  it  has?  ' 

A.  This  concentrate  is  roasted  and  then  treated 
with  dilute  sulphuric  acid,  the  zinc  going  into  solution 
and  from  the  solution  the  zinc  is  later  precipitated 
electrolytically. 

Q.  45,    What  is  then  done-^where  is  that  done? 

A.  The  roasting  is  done  partly  in  Anaconda  and 
partly  in  Great  Falls.  The  leaching  and  electrolytic 
work  is  done  entirely  in  Great  Falls. 

Q.  46.  Has  zinc  of  that  grade  any  value  for  smelter 
purposes,  ordinary  smelter  purposes? 

A.     I  understand  it  has  not. 
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Q.  47.  Its  value  then  is  dependent  upon  the  elec- 
trolytic process  by  which  the  zinc  is  purified^ 

A.     It  is. 

Q.  48.  Prior  to  the  installation  of  the  flotation 
plant  which  you  have  described  how  was  the  concen- 
tration effected  at  the  Anaconda  mill? 

A.     You  refer  to  the  copper  mill?  ^ 

Q.  49.     The  copper  mill,  yes. 

A.  The  concentration  was  effected  entirely  with 
jigs  and  tables,  with  a  round  table  treatment  of  slimes 
coming  in  about  1914. 

Q.  50.      Entirely  water  concentration? 

A-     Th-;:'  SriiiiL'  Lliiii'>     Entirely  water  concentration 

Q.  51.  I  believe,  Mr.  Wiggin,  you  have  not  given  us 
the  grade  of  the  copper  concentrate  that  is  produced  in 
the  copper  concentrator.  Have  you  those  figures  for 
the  year  1916?   , 

A.     You  mean  the  total  concentrate? 

Q.  52.  The  total  concentrate  from  the  copper  con- 
centrating mill? 

A.  The  "hSs  concentrate  from  the  copper  concen- 
trating mill  for  the  year  1916  had  the  following  analy- 
sis: Per  cent  copper  8.072;  ounces  of  silver  per  ton 
^  p.l86;  ounces  of  gold  per  ton  .0168;  per  cent  Si02 
22.8;  per  cent  FeO  33.7;  per  cent  sulphur  32.8;  per- 
centage A1203  5.2;  CaO/^.2. 

Q.  53.  You  say  that  the  grade  of  the  copper  con- 
centrate, so  far  as  the  copper  is  concerned,  is  8.07? 

A.     Yes. 

Q.  54.     Is  that  a  low  grade? 
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A.  No,  that  is  a  grade  of  concentrate  which  is  suit- 
able for  our  smelter.  It  would  be  considered  low  cop- 
per in  comparison  with  ores  carrying  less  iron  than 
the  Anaconda  ore  carries.  The  Anaconda  ore  carries 
a  great  deal  more  iron  than  ores  in  Utah  and  Arizona 
for  example.  There  the  concentrate  may  run  as  high 
as  20  to  30  per  cent  copper,  but  the  insoluble  would  be 
about  the  same  as  our  insoluble.  This  concentrate  is 
concentrate  which  is  most  suitable  for  smelting  treat- 
ment at  our  plant.  If  we  made  it  any  cleaner  it  would 
be  an  expense  to  us  to  add  silica  to  it.  I  might  say 
that  we  could  make  any  grade  of  concentrate  we  de- 
sired, that  is  up  to  a  point  where  we  eliminated  all  free 
silica. 

Q.  55.  You  purposely  seek  to  attain  about  the 
grade  8.07? 

A.  We  do.  [  might  explain  that  the  grade  is  not 
based  on  the  copper,  it  is  based  on  the  content  in  iron 
and  insoluble,  and  the  copper  takes  care  of  itself. 

Q.  56.  Will  you  now,  from  the  original  records  of 
the  company,  let  us  know  what  the  total  tonnage  of  ore 
treated  was  from  the  time  the  mill  was  started  until 
the  31st  of  December,  1915,  which  you  say  was  by 
water  concentration? 

A.  The  Anaconda  concentrator  first  started  opera- 
tions in  February,  1902,  and  the  total  amount  of  ore 
treated  from  that  time  through  December  31st,  1915, 
was  as  follows:  35,877,044  tons  containing  2,408,629,- 
436  pounds  of  copper. 

Q.  57.    Of  this  copper  content,  how  much  was  actu- 
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ally  recovered  by  the  processes  of  concentration  that 
were  actually  employed? 

A.  There  was  actually  recovered  as  concentrate 
through  December  31st,  1915,  11,893,536  tons. 

Q.  58.    Translate  it  into  pounds? 

A.  That  is  the  tons  of  concentrate,  containing  one 
— containing  1,885,859,368  pounds  of  copper. 

Q.  59.  On  December  31st,  1915,  what  had  this  wat- 
er concentration  process  resulted  in  in  the  way  of  re- 
jects then  present  and  existent  in  the  valley  below  the 
mill?    Answer  from  the  records  of  the  company? 

A.  The  sand  tailings  produced  in  the  mill  were 
piled  just  below  in  the  valley  and  it  is  estimated  that 
that  pile  contained  on  Dec.  31st,  1915,  17,000,000  tons 
of  tailing,  carrying  .65  per  cent  copper,  or  a  total  of 
221,000,000  pounds  of  copper.  And  in  addition  to  that 
there  had  been  saved  a  certain  amount  of  slime  from 
the  mill  before  the  round  table  plant  was  installed  and 
it  is  estimated  that  the  slime  pile  on  the  first  of  Janu- 
ary, 1916,  contained  the  following  tonnage:  833,758 
tons,  containing  36,031,725  pounds  of  copper. 

Q.  60.  And  are  those  the  slime  tailings  that  you  are 
now  treating  in  the  slime  plant  at  about  the  rate  of  one 
thousand  tons  per  day. 

A.    They  are. 

Q.  61.  Now,  assume  that  through  the  years  from 
1902  until  the  31st  of  December,  1915,  on  the  tonnage 
that  was  actually  treated  at  the  mill  by  water  concen- 
tration, from  year  to  year,  the  processes  actually  oper- 
ating in  your  copper  concentrator  during  the  year  1916, 
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and  giving  the  recoveries  then  made  had  been  applied 
and  utilized,  what  would  have  been  the  additional  re- 
covery of  copper  from  that  tonnage  over  and  above  the 
recovery  that  was  actually  made,  the  figures  of  which 
you  have  given  us? 

MR.  KREMER:  To  v/hich  we  object  for  the  reason 
that  it  is  incompetent,  irrelevant  and  immaterial  for 
any  purpose,  as  it  would  not  even  tend  to  prove  that 
which  counsel  had  offered  it  to  prove,  namely,  utility. 
For  the  further  reason  that  it  has  not  been  shown  that 
the  witness  knows  the  various  processes  which  have 
been  conducted  in  the  plant  of  the  Anaconda  Company 
since  the  plant  started  or  since  the  first  date  men- 
tioned, February  1st,  1902. 

THE  COURT:  Well,  it  is  merely  another  way  of 
getting  at  what  could  be  gotten  out  of  those  tailings  by 
flotation:  Perhaps  he  has  given  enough  data  already, 
but  I  think  he  can  answer.  The  amount  of  weight  it  is 
entitled  to  is  another  question.     Objection  overruled. 

Defendant  excepted. 

A.  In  answering  your  question  I  might  say  that  in 
giving  the  total  copper  recovered  by  water  concentra- 
tion from  the  time  the  mill  started  in  1902  through  De- 
cember 31st,  1915,  I  gave  the  total  pounds  of  copper 
that  was  recovered  in  the  form  of  concentrate  and 
treated  in  the  smelter.  I  might  add  to  that  the  amount 
of  copper  that  haa^been  recovered  in  the  form  of  slime 
in  the  ponds  and  returned  to  the  smelter  for  treatment, 
and  also  the  amount  of  copper  that  had  been  recov- 
ered from  the  tailing  pile  by  the  leaching  process  up 
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to  January  first,  1916,  which  will  give  a  total  recov- 
ery of  copper  up  to  that  time  of  1,945,977,851  pounds. 
Now,  if  we  take  the  tonnage  of  ore  treated  during  this 
period,  which  was  35,877,044  tons,  containing  2,408,- 
629,436  pounds  of  copper  and  apply  to  it  the  recovery 
which  was  actually  made  in  our  concentrator  during 
the  year  1916,  the  flotation  process  having  been  in  full 
operation  during  the  entire  year — 

Q.  62.    What  percentage? 

A.  A  percentage  of  recovery  of  95.448,  which  was 
the  actual  recovery  for  the  year  1916 — we  would  have 
recovered  from  this  tonnage  of  ore  containing  the 
given  amount  of  copper,  2,298,988,624  lbs.  of  copper, 
or  an  excess  recovery  if  we  had  used  the  process  of 
flotation  Vv^hich  we  now  have  during  this  entire  period, 
over  and  above  the  recovery  which  we  actually  made, 
including  what  slime  has  been  smelted  and  what  tailing 
has  already  been  leached — an  excess  recovery  of  353,- 
010,773  lbs.  of  copper. 

O.  63.  What  would  have  been  the  value  of  that 
copper  at  the  average  market  price  for  copper  current 
during  that  term^  of  yfears,  figured  with  reference  to 
the  tonnage  treated  at  the  mill  from  year  to  year,  less 
a  reasonable  charge  for  the  cost  of  treatment? 

A.  If  we  determine  the  average  price  of  copper  for 
that  period  as  applied  to  copper  produced  at  Anaconda 
by  taking  the  average  yearly  quotations  from  the  En- 
gineering and  Mining  Journal,  which  is  considered  a 
standard,  and  apply  these  yearly  quotations  to  the 
pounds  of  copper  treated  during  that  year,  and  then 
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average  the  entire  period,  from  1902  to  1915  inclusive, 
we  get  an  average  price  for  copper  of  14.8  cents  per 
pound.  If  we  deduct  from  this  4  cents  to  cover  the 
treatment  charge  for  smelting  and  converting,  that 
leaves  a  net  value  of  10.8  cents  per  pound,  and  apply- 
ing this  value  to  the  three  hundred  and  fifty-three 
million  pounds  of  copper  which  we  would  have  recov- 
ered if  we  had  had  the  flotation  process  in  operation, 
gives  a  total  value  for  this  copper  of  $38,125,163.09. 

Q.  64. .  Would  that  allowance  for  the  cost  of  treat- 
ment be  liberal? 

A.  I  think  four  cents  is  a  liberal  allowance — that 
is  four  cents  per  pound  of  copper  recovered  is  a  liberal 
allowance  for  smelting  and  converting  of  the  concen- 
trate. I  might  say  that  the  refining  and  marketing 
charge  would  be  taken  care  of  by  the  amount  of  silver 
which  would  have  been  recovered,  and  which  we  are 
neglecting  in  this  calculation.  That  would  amount  to. 
approximately  2  cents  per  pound  of  copper. 

Q.  65.  Now,  you  say  that  on  January  1st,  1916, 
there  was  in  the  slime  ponds  as  a  reject  of  prior  pv(y 
cesses,  according  to  the  record  of  the  company,  83};- 
758  tons? 

A.     Yes. 

Q.  66.     Containing  2.16%  of  copper? 

A.     Yes. 

Q.  67.    Totaling  36,031,725  pounds  of  copper? 

A.    That  is  right. 

Q.  68.  Now,  valuing  that  as  an  asset  today  from 
the  point  of  view  of  its  susceptibility  to  recovery  of 
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that  copper  by  the  flotation  process  at  present  prac- 
tised in  the  mill,  what  would  be  a  fair  percentage  of 
recovery  attainable  on  those  lines? 

A.  If  we  consider  that  these  slimes  at  present  con- 
tain some  oxidized  copper,  having  been  exposed  to  the 
weather  for  a  good  many  years,  we  can  figure,  I  think, 
safely,  a  .5%  copper  tailing  in  the  treatment  of  this 
slime.  I  might  say  that  in  the  treatment  of  the  current 
mill  slime  which  has  not  been  exposed  to  the  weather 
our  tailing  averages  around.  .25  to  .30%  copper,  so  I 
think  .5  is  a  liberal  allowance.  And  assuming  that  a 
12%  copper  concentrate,  with  a  feed  running  2.16, 
which  is  the  content  of  the  slime,  and  calculating  the 
recovery,  we  find  that  from  this  slime  we  will  recover 
in  the  form  of  concentrates  28,800,000  pounds  of  cop- 
per. If  we  assume  a  20  cent  market  for  this  copper 
(and  I  might  say  that  part  of  this  copper  has  been  re- 
covered during^  1916  and  so  far  in  1917  and  the  rest 
of  it  will  be  recovered  in  the  next  months  approximate- 
ly so  that  probably  20  cents  would  be  a  fair  market 
value  for  the  copper,  considering  the  fact  that  it  has 
already  sold  above  30  cents  for  part  of  the  period  and 
if  we  subtract  from  20  cents  6  cents  a  pound  to  cover 
the  cost  of  treatment  and  smelting  and  converting  and 
allow  the  silver  content,  which  would  amount  to  ap- 
proximately 2  cents  a  pound,  to  take  care  of  the  refin- 
ing and  selling,  that  would  leave  us  a  value  of  14  cents 
a  pound  for  this  copper.  That  would  make  the  28,- 
800,000  lbs.  of  copper  worth  $4,032,000. 

MR.  KEN  YON :    The  witness  is  yours. 
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BY  MR.  SCOTT: 

X-Q.  69.  Mr.  Wiggin,  you  gave  some  figures,  I 
think,  of  January,  1917,  on  the  amount  of  oil  and  acid 
relative  to  sulphide  in  the  copper  slime,  copper  sand 
and  zinc  mills.  Was  that  with  reference  to  January, 
1917? 

A.    Yes,  January,  1917. 

X-Q.  70.  Now,  can  you  furnish  a  daily  record  for 
that  month  of  the  different  plants,  showing  the  amount 
of  these  different  reagents  and  also  the  dilution  of  the 
pulp  and  the  assay  of  heads,  concentrate  sand  tailings, 
daily? 

A.  I  can  furnish  a  daily  record  of  the  amount  of 
oil  used,  but  I  might  explain  that  in  this  way:  that  the 
amount  of  oil  used  on  each  shift  is  determined  by  the 
operator — by  what  we  call  the  reagent  man,  by  mak- 
ing measurements  in  the  reagent  tanks.  These  meas- 
urements are  not  accurate;  they  are  approximate.  At 
the  end  of  the  month  we  average  these  different  de- 
terminations, and  compare  them  with  the  actual 
amounts  of  oil  used  as  measured  from  the  large  storage 
tanks.  Then  we  distribute  the  actual  amount  used  be- 
tween the  copper  sand  and  copper  slime  in  proportion 
to  the  daily  readings,  and  I  would  say  that  these  daily 
readings  do  not  check  exactly  the  actual  amounts  used, 
as  it  is  impossible  to  make  an  accurate  reading  in  the 
reagents,  but  they  do  check  fairly  closely.  The  total 
amount  of  oil  used  from  the  large  storage  tanks  is  de- 
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termined  accurately,  and  the  distribution  is  made  in 
accordance  with  the  daily  shift  readings  of  the  reagent 
men. 

X-Q.  71.  You  mean  that  the  oil  consumption  shown 
by  these  daily  readings  does  not  check  up  with  the 
actual  amount  of  oil  consumed  as  shown  by  the  read- 
ings on  the  big  tanks? 

A.     Not  exactly,  no. 

X-Q.  72.     How  near? 

A.  Well,  I  have  a  month  here;  take  this  month  of 
January,  and  consider  the  sludge,  for  instance,  in  the 
treatment  of  the  sand  in  the  concentrator.  The  aver- 
age of  the  daily  readings  is  3.25.  The  average  of  the 
actual  pounds,  as  calculated  from  the  storage  tanks 
and  distributed  in  proportion  to  the  average  of  the 
daily  readings,  is  3.37;  3.25  against  Z.Z7.  The  creo- 
sote is  .30  against  .27. 

X-Q.  73.  Do  you  keep  these  shift  figures  so  that 
you  can  produce  them  so  that  there  would  be  a  way  of 
comparing  the  amount  of  oil  used  upon  each  day? 

A.  We  keep  these  figures  for  one  month  back,  and 
I  am  not  sure  whether  I  could  get  January  or  not.  We 
have  two  copies  made;  one  is  sent  to  me  and  the  other 
is  kept  by  the  operating  superintendent,  and  we  keep 
them  for  one  month  back.  The  reason  we  do  not  keep 
them  longer  is  because  they  become  too  bulky. 

X-Q.  74.  These  figures  that  you  gave  are  monthly 
averages  ? 

A.    They  are  the  actual  monthly  averages. 
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X-0.  75.  Can  you  give  those  daily  fignires  for  an 
actual  month? 

A.    I  can  give  them  for  any  month. 

X-Q.  76.  Those  figures  are  the  only  ones  that 
would  enable  any  comparison  to  be  made  with  refer- 
ence to  the  relation  of  oil  and  acid  to  sulphide  on  the 
same  ore  from  day  to  day,  aren't  they? 

A.  Well,  you  mean  the  daily  readings  are  the  only 
ones? 

X-Q.  77.  Yes;  otherwise  we  would  have  to  proceed 
with  the  monthly  averages  over  a  long  period  of  time, 
wouldn't  we? 

A.  Yes;  but  this  month  of  January  is  typical.  I 
am  sure  that  any  other  month  would  show  practically 
the  same  relation.  I  would  be  glad  to  get  them  if  you 
desire. 

X-Q.  78.      Well,  do  that  then,  please. 

A.    What  month  would  you  like? 

X-Q.  79.  This  month,  last  month,  or  the  month  be- 
fore ? 

A.    Just  one  other  month? 

X-Q.  80.    Yes. 

A.     March  or  February? 

X-Q.  81.  March  will  do.  And  the  assay  of  heads, 
tails  and  concentrates  as  to  iron,  copper  and  insoluble, 
in  the  case  of  the  copper. 

A.  We  do  not  determine  all  those  things  daily.  1 
will  tell  you  how  we  get  those  assays;  the  samples  for 
each  day  are  saved  until  the  end  of  the  month.  The 
copper  is  determined  daily,  but  the  analysis  is  determ- 
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ined  once  a  month  on  the  combined  samples  made  up 
from  the  daily  samples. 

X-Q.  82.    Well,  you  can  give  me  the  copper  daily? 

A.       I  can  get  the  copper  daily. 

X-Q.  83.  That  will  be  the  copper  in  the  heads,  tails 
and  concentrates  ? 

A.     Yes,  I  can  give  you  that  daily. 

X-Q.  84.  And  with  those — will  those  figures  show 
the  dilution? 

A.  I  don't  know  whether  we  keep  the  density  of 
the  pulp  in  the  slimes  plant  now.  We  used  to  keep  it, 
but  I  don't  think  we  do  now. 

X-Q.  85.     And  in  the  sand  plant? 

A.    I  am  not  sure;  I  don't  think  we  keep  it  now. 

X-Q.  86.     How  about  the  zinc  plant? 

A.  We  don't  keep  that  daily,  1  am  si^re;  we  have 
kept  all  those  figures  over  different  periods  of  time  un- 
til they  had  served  their  purpose.  The  density  in  the 
slime  concentrator  varies  a  great  deal,  because  we  are 
treating  the  dump  slime  there,  bringing  back  a  thou- 
sand tons  dry  a  day.  The  density  in  the  sand  plant 
varies  very  little.  The  density  in  the  zinc  concentrator 
varies  considerably. 

X-Q.  87.  ^^ou  have  a  leaching  plant  in  operation, 
haven't  you?  / 

A.     We  have  a  copper  leaching  plant. 

X-Q.  88.  And  was  that  in  operation  before  flota- 
tion was  introduced? 

A.  1  will  just  make  sure  of  that.  The  leaching  plant 
was  put  into  operation  in  May,  1915,  and  the  first  sec- 
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tion  of  the  concentrator  remodeled  for  flotation  was 
put  into  operation  just  about  the  same  time,  but  I  could 
not  say  exactly  whether  it  was  after  or  before. 

X-Q.  89.    The  leaching  plant  is  still  operating? 

A.     It  is  still  operating. 

X-Q.  90.    Efficiently? 

A.     Yes. 

X-Q.  91.  What  material  are  you  treating  in  the 
leaching  plant? 

A.     The  accumulated  sand  tailings. 

X-Q.  92.  The  same  material  that  is  in  the  sand  de- 
partment of  the  flotation,  the  sand  copper — 

A.  Well,  it  is  not  exactly  the  same  material.  The 
material  that  we  treat  by  leaching  is  the  17  million  tons 
referred  to  in  my  testimony  as  having  been  accumu- 
lated from  the  mill.  It  is  a  tailing  made  on  jigs  and 
tables  in  the  old  water  concentration  system. 

X-Q.  93.  And  by  leaching  you  are  attacking  these 
17  million  tons? 

A.     Yes. 

X-Q.  94.  By  the  way,  what  is  stove  oil ;  I  forgot  to 
ask  you;  it  is  a  petroleum  oil,  isn't  it? 

A.     I  understand  so,  yes. 

X-Q.  95.  Is  that  one  of  the  oils  that  you  are  using 
in  flotation?  % 

A.  We  don't  use  it  now,  no;  we  used  it  in  the  ex- 
perimental  work. 

X-Q.  96.    What  are  you  using  now? 

A.  We  use  sludge  acid,  kerosene  and  creosote  oil- 
It   is   a   hardwood   creosote.      We   also   use   sulphuric 
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acid.  In  the  treatment  of  the  sand  we  sometimes  use 
creosote  and  sometimes  not.  At  the  present  time  we 
are  using  nothing  but  sludge  acid  kerosene. 

X-Q.  97.     How  about  the  zinc  plant? 

A.  In  the  zinc  plant  we  use  creosote.  We  use  noth- 
ing— we  have  used  nothing  but  Cleveland  Cliff  creo- 
sote and  sludge  acid  kerosene.  At  the  present  time  we 
are  using  sludge  acid  kerosene  and  a  mixture  of  Cleve- 
land Cliff  creosote  and  the  creosote  which  we  get  from 
the  Pensacola  Company;  it  is  their  No.  350  oil,  I  think. 

X-Q.  98.  In  the  testing  period  that  you  have  told 
about  you  used  several  different  petroleum  oils,  stove 
oil  and  some  others? 

A.  Yes,  in  the  testing  period  we  used  several  dif- 
ferent forms  of  sludge  acid,  too,  obtained  from  differ- 
ent refineries. 

X-Q.  99.  And  these  petroleum  oils  produced  the  re- 
sult aimed  at,  didn't  they? 

A.    No. 

X-Q.  IGO.  That  is,  notwithstanding  that  you  have 
found  others  that  you  think  better? 

A.  No,  not  all  of  them;  some  of  them  gave  us  very 
poor  results. 

X-Q.  101.     Which  ones  gave  fairly  efficient  results? 

A.     The  only  two  sludges  ,that  gave  good  results 
were  a  sludge  from  the  "IJ'niLud  -Oil  Company,  and  a 
sample  that  we  obtained  from  the  Standard  Oil  Com-, 
pany.     Thf*  lattnr,  pVhen    we    tried    to    duplicate    this^ 
sludge  which  gave  us  very  poor  results. 

X-Q.  102.    You  referred  to  using — my  note  looks  as 
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if  it  was  crude  oil.  Did  you  ever  use  crude  oil  and 
stove  oil  ? 

A.  I  don't  think  we  ever  used  crude  oil.  Fuel  oil 
is  sometimes  called  crude  oil;  we  have  tried  that. 

X-Q.  103.     Argol,  what  is  that? 

A.    That  is  a  tartrate. 

X-Q.  104.    It  is  a  chemical? 

A.     Yes. 

X-Q.  105.  Have  you  got  any  results  which  you  ob- 
tained using  stove  oil  and  fuel  oil,  either  alone  or  in  a 
mixture  ? 

A.  Yes,  we  have  all  those  results ;  I  think  those  re- 
sults were  given  in  the  paper  I  published  in  the  A.  I. 
M.  E.    If  anyone  has  a  copy  of  that  here — 

X-Q.  106.     Here  is  a  copy. 

A.  Well,  this  does  not  show  it  either,  because  this 
is  a  summarized  account  of  our  work,  and  in  order  to 
show  the  results  we  got  in  our  first  preliminary  period 
I  would  have  to  go  back  to  the  original  conpany  rec- 
ords,  which  I  can  do.  This  paper  shows  results  when 
using  stove  oil,  but  I  might  say  that  we  never  consid- 
ered stove  oil  as  a  flotation  oil — and  we  do  not  use  it 
now  and  have  not  used  it  since  the  plant  started  on 
large  operations. 

X-Q.  107.  When  the  middlings  are  sent  to  he  clean- 
er or  the  rougher  concentrate  whatever  it  is  called,  do 
you  add  any  extra  oil  to  treat  that  in  the  cleaner? 

A.     No.     You  refer  to  the  zinc  concentrator? 

X-Q.  108.  Yes.  Then  how  is  it  that  the  oil  and 
middlings  which  are  returned  to  the  head  of  the  rough- 
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er  machine  have  no  effect  in  helping  along  flotation ;  1 
don't  know  that  you  put  it  just  that  way,  but  that  was 
the  impression  I  got. 

A.  1  could  not  say  whether  it  has  any  effect  or 
not.  We  do  not  consider  it  in  our  computations  of 
the  amounts  of  oil  used. 

X-Q.  109.  In  fact  you  have  no  reason  to  segre- 
«£ate  out  the  effect  of  the  oil  comins:  from  this 
source,  from  tlie  middlings,  from  the  new  oil ;  all  you 
are  concerned  with  is  just  how  much  oil  you  have 
to  add? 

A.  We  have  no  reason  to  seoregate  il  and  never 
have  determined   it. 

RE-DIRECT    EXAMINATION, 
BY   MR.   KEN  YON: 

R-Q.  110.  Mr.  Wiggin,  this  kerosene  sludge  or 
sludge  acid  kerosene  as  it  has  been  variously  called 
—is  that  kerosene? 

A.  No,  that  is  a  by-product  from  the  refining  of 
kerosene. 

R-0.    111.      Does   it  contain  kerosene? 

A.     It  may  contain  a  smiall  amount  of  kerosene. 

R-Q.  112.     Not  in  any  notable  extent? 

A.  It  certainly  would  not  contain  kerosene  to  an\ 
extent,  because  the  refineries  could  not  afford  to  lose 
their  kerosene  in  that  way.  It  is  simply  the  impuri- 
ties taken  out  of  the  kerosene,  and  it  is  sold  at  a  ver\ 
cheap  price.     We  have  never  detected  any  kerosene  in 
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it,  although  we  have  detected  a  colorless  liquid  at  times 
in  some  of  the  shipments,  but  I  could  not  say  what 
it  was.     It  was  not  kerosene. 

R-Q.  113.  Is  the  solid  feed  to  your  copper  flota- 
tion plant  constant  or  is  it  variable  in  character? 

A.  It  is  riuite  constant  •  the  ,  only  variation  is  due 
to  the  human^ variation  rajitPgating ;  that  is  we  have 
men  feeding  the  ore,  and  there  is  a  certain  variation 
due  to  that. 

R-Q.  114.  This  leaching  plant  that  you  have  spoken 
of,  it  is  a  plant  of  considerable  extent  and  cost? 

A.  Yes,  it  is  a  plant  that  will  treat  about  2500 
tons  of  sand  tailings  a  day  by  the  leaching  process. 

R-Q.  115.  What  was  it  originally  built  for  par- 
ticularly? 

A.  It  was  built  originally  to  treat  the  sand  tail- 
ings as  produced  from  the  mill  the  current  tailings. 

R-Q.  116.  About  how  long  before  the  M.  S.  flota- 
tion process? 

A.  The  testing  work  and  the  idea  of  building  the 
plant  all  came  before  we  tested  flotation. 

R-0.  \X7.  And  w^hen  flotation  was  tested  it  was 
^Sj^n'iitt^d  as  the  process^  and  the  plant  for  treating 
the  current  mill  tailings,  was  it? 

A.     It  was. 

R-Q.  1 18.  And  this  leaching  plant  was  diverted ' 
to  the  purpose  that  you  have  mentioned? 

A.     It   was. 

R-0.     11^.       Now,    one    more    matter.       Vou    have 
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spoken  of  a  round  table  plant.     Did  that  involve  an 
invention   of  your   own? 

A.  Vv^ell,  partly,  yes.  The  patent  for  the  round 
table  is  partly  in  my  name. 

R-Q.  120.  You  were  a  joint  inventor  with  some- 
one else? 

A.     I   was. 

R-Q.  121.     And  it  was  patented? 

A.     It  was   patented. 

R-Q.  122.  And  was  it  better  or  worse  than  prior 
water  concentration  processes? 

A.  It  was  better  than  any  other  machine  we  tried, 
and  we  tried,  I  think,  all  the  modern  slime  concentra- 
tors. 

R-Q.  123.  And  had  you  hopes  of  reward  and  per- 
haps wealth  from  that  invention? 

A.     I  had  some  hopes  until  flotation  came  along. 

R-Q.  124.     \\1iat  did  flotation  do  to  it? 

A.  It  put  it  out  of  business  practically.  The  best 
we  could  do  on  the  slime  with  the  round  table  was 
about  a  1.1  of  Cu.  tailings,  and  in  our  experiment  with 
the  flotation  process,  we  got  tailings  as  low  as  .15, 
and  we  are  at  present  making  tailings  running  around 
.3  from  the  current  slime,  and  in  one  month  the  tail- 
ing ran  as  low  as  .23  \^'hen  treating^nXuVM^- 

R-Q.  125.  Was  this  round  table  invention  installed 
anywhere  else,   or  used   anywhere  else? 

A.     It    v;as    not. 

R-0.  126.     Was  it  about  to  be  at  that  time? 
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A.  We  were  just  starting  to  put  the  table  on  the 
market  when  flotation  became  known  through  this 
part  of  the  country  and  was  being  adopted. 

R-Q.  127.     And  you  then  desisted  from  that  effort? 

A.     We  did,  yes. 

WITNESS    EXCUSED. 

WILLIAM     .MASON    GROSVENOR,    resumed    the 
stand,  testified  as  follows: 

RE-DIRECT   EXAMINATION, 
BY   MR.   WILLIAMS: 

R-Q.  176.  There  was  some  uncertainty  in  my  mind 
as  to  the  meaning  of  your  testimony  relative  to  the 
effectiveness  of  a  single  adsorption  layer  in  produc- 
ing attachment  and  flotation.  Will  you  explain  this 
more  fully? 

A.  If,  as  1  understand  it,  a  single  adsorption  layer 
would  appear  at — let  us  say  the  interface  between  the 
pulp  and  the  bubble — if  there  were  only  such  a  layer, 
or,  to  put  it  in  another  way,  if  the  layer  were  only  of 
the  thickness  that  would  be  regarded  as  a  single  ad- 
sorption layer,  the  effect  would  in  my  opinion  be  sub- 
stantial direct  attachment  to  the  air  in  the  sense  that 
such  a  single  layer  would  be  formed  1  think,  not  with 
nil — that  is  speaking  of  oil  as  I  defined  it,  an  insoluble 
matter.  With  the  insoluble  matter,  it  is  my  concep- 
tion that  there  nmst  necessarily  be  two  adsorption 
layers,  that  the  oil  nmst  have  on  the  one  side  of  it  the 
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air,  on  the  other  side  of  the  aqueous  pulp,  and  thai 
those  two  interfaces  each,  in  every  definition  which 
has  been  used  by  the  experts  for  the  defense,  must 
be  regarded  as  an  adsorption  layer.  Then  if  no\^ 
we  assume  the  amount  of  oil  to  be  increased  beyond 
the  mere  presence  of  these  two  layers,  we  get  the 
slight  amount  of  oil  in  bulk  as  distinguished  from 
layer  oil  present  between  these  two  layers,  and  that  it 
is  more  or  less  free  to  move  about  the  bubble  as  des- 
cribed by  Prof.  Bancroft,  seeking  one  portion  or  an- 
other of  the  bubble,  moving  between  these  two  layers. 
In  my  cross  examination  I  may  have  spoken  of  the 
effect  of  an  adsorption  layer  on  promoting  attachment. 
I  understood  the  question  then  to  be  the  effect  in 
promoting  the  coming  of  a  mineral  into  the  interface, 
whether  it  is  a  single  or  a  double  interface.  I  do  not 
disagree  with  the  statement  that  the  presence  of  such 
a  layer  promotes  readiness  of  attachment,  merely 
that  it  decreases  the  force  of  such  attachment.  Speak- 
ing of  the  amount  of  oil,  I  feel  that  the  presence  of 
oil  between  these  two  interfaces  (permitting  this  move- 
ment of  oil  around  the  bubble)  may  be  so  small  as 
to  be  negligible,  so  far  as  accumulating  a  mass  of 
material  on  one  side  of  the  bubble  is  concerned.  And 
the  point  of  necking  out  of  which  I  have  spoken, 
is  the  point  where  that  amount  of  oil  in  bulk  be- 
tween these  two  layers  becomes  sufficient  to  per 
mit  the  outer  layer  to  be  separated  so  far  from  the 
inner   layer   that   a   strain   upon   the   particle    (owing 


4322       Minerals  Separation,  Limited,  et  aL,  vs. 

Ira  L.  Greininger. 

to  the  sudden  movement  of  the  bubble),  permits  the 
oil  to  neck  outward  and  draw  off  into  a  thick  neck, 
which  has  relatively  as  indicated  in  my  testimony  on 
direct,  perhaps  five  miligrams  of  attachment  power  as 
compared  with  30  or  40.  Does  that  make  it  intel- 
ligible? 

R-Q.   177.     The  30  or  40  mm.  being  applicable  to 
what   condition  ? 

A.     To  the  condition  where  there  was  in  the  case 
of  30  substantially  no  excess  of  oil  between  the  layer: 
and  in  the  case  of  40  substantially  no  oil  at  all. 
WITNESS    EXCUSED. 


IRA  L.  GRENINGER,  recalled,  testified  as  follows: 

DIRECT  EXAMINATION, 
BY  MR.  KENYON: 

Q.  1.  Mr.  Greninger,  on  April  29tli,  1917,  you 
were  one  of  a  party  representing  the  plaintiffs  here 
who  visited  the  defendant's  mill? 

A.     I    was. 

O.  2.  And  on  that  day  you  inspected  the  process 
there  in  operation? 

A.     I  did. 

O.  3.  Will  you  please  describe  that  process  as 
you  saw  it  and  briefly  what  you  observed  with  respect 
to  it? 

A.  I  think  the  flow  sheet  has  already  been  proved 
l">y   the  defendant's   witnesses. 
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Q.  4.     What  is  the  exhibit  number? 

A.  Defendant's  exhibit  222.  On  the  day  that  we 
inspected  the  plant  I  found  the  flotation  feed  after 
having  passed  from  the  wet  concentration  section  of 
the  mill,  was  reground  and  divided  into  seven  cuts 
each  one  of  the  seven  portions  going  to  one  of  the 
machines  heretofore  referred  to  as  pyramid  machines 
or  roughers.  These  machines  produced  a  rougher  con- 
centrate on  the  first  three  spitzkasten,  which  was  quite 
slimy  and  apparently  very  low  grade  for  a  zinc  con- 
centrate; and  this  concentrate  was  retreated  on  the 
first  of  the  retreaters  which  is  marked  on  this  exhibit 
"No.  1  cleaner."  The  tails  from  these  machines  were 
returned  to  the  roughers  or  the  elevator  which  dis- 
tributed the  original  feed  and  the  middlings  to  the 
roughers.  The  concentrate  from  this  first  cleaner  was 
retreated  in  the  second  cleaner  which  is  one  of  the 
pyramid  machines  which  is  marked  on  this  exhibit 
*'No.  2  cleaner."  I  think  the  first  three  spitzkastens 
of  this  machine,  that  is  the  product  from  the  first 
three  spitzkastens,  was  carried  to  the  third  and  final 
cleaner  which  produced  finished  concentrate,  the  fourth, 
fifth  and  sixth  and  seventh  spitzkasten  on  each  of  the 
pyramid  machines  produced  a  middling,  the  water  level 
being  very  high  in  these  spitzkasten,  and  a  great 
amount  of  gangue  slime  was  carried  over  with  the 
mineral  and  was  returned  to  the  head  of  the  pyramid 
machine  or   roughers. 

Q.  5.  What  was  the  effect  of  a  very  high  level 
of  water  in  these  last  four  spitzkasten? 
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A.  It  carried  a  very  large  portion — it  in  any  case 
or  all  cases  where  such  a  level  is  maintained,  carries 
a  large  portion  of  gangue  slimes,  that  is  the  finer  par- 
ticles of  gangue  and  clayey  material  that  was  con- 
tained in  the  ore,  back  to  the  original  feed  where  it 
would  be  mixed  with  the  new  feed.  Finer  particles 
of  gangue,  slime  and  the  clay  floating  near  the  surface 
of  the  water  would  be  carried  over  and  go  back  with 
the  middlings.  Anything  floating  near  the  surface  of 
the  water  would  go  over  under  those  conditions.  This 
overflow  of  gangue  slimes  would  be  still  further  in- 
creased by  tailings  returned  from  each  of  the  cleaners 
and  the  overflow  from  the  final  treatment  of  the  ore 
which  was  had  in  a  set  of  Callow  cells.  The  concen- 
trate from  this  Callow  cell  which  was  undoubtedly 
very  low  in  grade,  although  I  do  not  know  the  grade, 
would  also  carry  a  large  percentage  of  gangue  slimes 
which  was  also  returned  to  the  head  of  the  rougher 
machines.     Does  that  wholly  answer  your  question? 

Q.  6.  You  say  that  there  was  a  very  large  quan- 
tity of  middlings.  In  comparison  with  what  w^as  the 
quantity  very  large? 

A.  In  comparison  with  the  total  of  new  feed,  and 
was  apparently  by  the  amounts  carried  over,  especially 
by  the  spitzkasten  of  the  pyramid  roughers,  that  is  the 
4th,  5th,  6th  and  7th  spitzkasten. 

Q.  7.  Enumerate  again  if  you  will  the  several 
sources  of  the  middlings  returned  as  the  plant  was 
operated  that  day? 
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A.  The  4th,  5th,  6th  and  7th  spitzkasten  of  each 
pyramid  rougher. 

Q.  8.     Of  each  one  of  one  to  seven? 

A.  Yes,  of  each  one  of  one  to  seven,  the  tails  from 
each  of  the  cleaners  and  the  overflow  from  the  Cal- 
low cells,  where  the  tailings  from  the  pyramid  machines 
received  their  final  treatment. 

Q.  9.  The  finer  parts  of  the  gangue,  the  finer  and 
lighter  parts  of  the  gangue,  the  clays  for  example, 
in  the  gangue,  clays  of  the  pulp  would  have  a  tend- 
ency to  accumulate  in  this  returned  feed  circuit,  would 
they? 

A.  I  think  they  would  have  a  tendency  to  build  up 
to  an  extent  far  in  excess  of  the  amount  of  such 
material  carried  in  the  original  ore. 

O.  10.  Had  you  any  means  of  judging  of  the  re- 
lative quantity  of  returned  middlings  fed  to  the  head 
of  the  machine  as  compared  with  the  new  feed  to 
the  head  of  the  machine? 

A.     Not   visually. 

Q.   11.     Was  it  an  unusually  large  quantity? 

A.  That  is  I  mean  by  that,  not  where  the  two 
streams  joined,  I  didn't  see  that  where  the  two  streams 
joined.  The  quantity  was  unusually  large  by  observing 
them  at  their  sources — That  is  where  they  left  the 
spitzkasten,  but  a  comparison  of  the  two  streams 
where  they  joined,  T  did  not  see.  I.  did  not  see  them 
at  that  point. 

Q.  12.     As  compared  with  standard  M.  S.  practice 
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with  which  you  have  been  familiar  was   the  amount 
f)f  that  return  middhng  large? 

A.     Yes,  very  much  larger  than  ever  I  had  seen 
used  in  my  experience. 

Q.  13.     Very  much  larger  than  any  you  have  ever 
seen   used.? 
A.     Yes. 

Q.  14.  Now  please  describe  the  concentrate  that 
came  over  from  the  first  spitzkasten  of  the  first  cleaner 
machnie  to  each  rougher  machine  from  the  point  of 
view  of  your  knowledge  and  experience  of  standard 
M  inerals  Separation  practice  ? 

A.  The  concentrate  was  a  mineral  froth,  I  would 
say  a  typical  froth  of  the  patent  in  suit,  with  indi- 
cations of  a  degree  of  over-oiling,  the  degree  of  over- 
oihng  did  not  seem  so  marked  as  I  would  have  ex- 
pected knowing  the  condition  of  oiling  at  that  time 
and  knowing  the  amount  of  oil  being  introduced 
into  the  plant. 

Q.  15.  What  were  these  conditions  of  over-oiling? 
,  A.  Well  I  think  the  records  show  that  the  amount 
of  oil  added  to  the  ore  per  ton  on  that  day  wa.s 
something   like   26   pounds. 

Q.   16.     And  what  were  these  indications  of  over- 
oihng  that  you  speak  of  observing? 

A.  It  was  a  sort  of  glassy  appearing  film  on  the 
concentrate—that  is  on  the  froth  as  a  whole. 

Q-  17.  How  did  the  consecutive  froths  compare 
with  one  another  in  that  regard,  the  first,  second 
and  third  of  each   rougher  machine? 
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A  The  first,  second  and  third  were  very  much 
alike  to  my  recollection.  Of  course  after  the  third  spitz- 
kasten  had  been  passed  the  conditions  were  altogether 
different  in  the  fourth.  There  was  no  chance  for  com- 
parison between  those  two,  between  the  third  and 
fourth? 

Q    18.     Now,   how   did  the   appearance   and   char- 
acter of  the  froth  in  the  4th,  5th,  6th  and  7th  spitz 
kastens  appear  with  that  in  the  1st,  2nd  and  3rd  of 
the   rougher   machine? 

A.  The  froth  in  passing  off.  so  fast  in  such  a 
<Treat  volume  of  water  did  not  give  time  for  it  to 
accumulate  in  any  way  that  would  make  it  possible  to 
compare  the  two,  where  the  froth  was  formed.  It 
seemed  very  low  grade  and  whitish  in  appearance,  and 
was   carried   over,   as   I   stated   before,   with   a   large 

amount  of  water. 

Q.  19.  From  your  observation  of  the  process  as 
practiced  in  the  mill  that  day  and  the  experience  you 
have  had  with  standard  Minerals  Separation  prac- 
tices, what  is  your  opinion  as  to  the  identify  or  non- 
identity  of  the  two  processes? 

A.     I  consider  the  process  was  that  of  the  patent 

in  suit. 

Q.  20.  You  regard  the  two  processes  as  substan- 
tially  identical? 

A.     1   do. 

Q.  21.  And  the  results  you  observed  on  that  day 
.LS   compared    with    the    results    with    which   you   are 
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familiar  in  standard  Minerals  Separation  practice,  how 
do  they  compare?  Were  they  substantially  the  same 
in  kind  or  substantially  different  in  kind? 

A.  Substantially  the  same  in  kind  although  the 
grade  of  zinc  in  the  final  concentrate  was  not  what 
one  would  expect  from  the  first  class  practice  but  was 
combined  with  a  vast  amount  of  slime  which  was  re- 
turned in  all  cases.  While  some  of  this  slime  is  dis- 
pensed with  it  cannot  all  be  thrown  out  and  some  of 
it  is  bound  to  go  with  the  concentrate,  making  a  low 
grade  zinc  concentrate. 

Q.  22.  From  your  observation  on  that  day  is  it  your 
opinion  that  these  results  were  inferior  or  superior 
to  the  Standard  Minerals  Separation  practice  metal- 
lurgically  ? 

A.     They  were  inferior. 

Q.  23.  How  would  you  explain  the  fact  that  any 
metallurgical  result  at  all  was  obtained  in  that  pro- 
cess on  that  day  with  the  amount  of  oil  that  was 
used  ? 

A.  First,  by  the  absorption  of  oil  by  the  vast 
amount  of  gangue  slime  returned  into  the  circuit  and 
second  by  the  fact  that  when  you  consider  the  large 
proportion  of  the  oil  to  have  been  absolutely  useless 
to  obtain  any  effect,  either  good  or  bad,  in  flotation. 
A  portion  of  the  oil  was  of  a  nature  that  caused  it  to 
congeal  on  being  added  to  water  of  the  ordinary 
tem,perature,  that  I  think  being  the  paraffin  portion 
of  the  mineral  oil  which  to  my  mind  would  make  it 
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useless  in  the  matter  of  oiling  mineral,  and  1  do  not 
think  it  would  have  any  harmful  effect.  Tt  would  be 
rather  neutral. 

Q.  24.  Has  it  been  your  experience  that  oil  con- 
gealed in  that  way  is  useless  for  the  purpose  of  flota- 
tion? 

A.  i  can  only  base  my  answer  on  the  appearancv- 
of  this  material  in  the  water  and  after  having  solidi- 
fied as  it  does,  T  don't  consider  that  it  could  be  of 
any  use. 

Q.  25.  You  took  a  series  of  samples  on  that  day, 
T   understand  ? 

A.     We  did. 

Q.  26.     Or  rather  a  series  of  samples  were  taken? 

A.     Yes. 

Q.  27.  You  haven't  yourself  personally  analyzed 
any  of  them? 

A.     I  have  not. 

Q.  28.     That  has  been  for  others  to  do: 

A.     They  have  been  analyzed  by  others. 

Q.  29.  Did  you  have  to  do  personally  with  th-^- 
taking"  of  those  samples? 

A.     Of  a  number  of  them,  yes. 

O.  30.     And  what  was  done  with  those  samples  ? 

A.  Duplicate  samples  were  taken  to  be  retained 
by  each  side  and  they  were  sealed — at  least  those  re- 
tained by  the  Minerals  Separation  staff  were  sealed 
at  the  plant  under  the  inspection  of  the  Butte  &  Sup- 
erior   gentlemen    and    they    were    transported    to    the 
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Minerals  Separation  laboratory  in  the  city  of  Butte 
where  they  have  since  been  in  the  custody  of  Dr. 
Mcllhiney. 

O.  31.  Do  you  recall  what  samples  were  taken 
or   what   samples   were   taken  of? 

A.  Samples  were  taken  of  the  new  feed  as  it  left 
the  grinding  mill,  of  the  oil  then  being  added,  of  the 
various  other  reagents  including  sulphuric  acid  and 
the  copper  sulphate  in  solution,  the  feed  to  the  plant 
after  having  passed  through  the  elevator  at  which  time 
it  had  been  combined  with  the  return  middlings.  Then 
there  were  samples  of  the  rougher  concentrates  from 
machines  5  and  6,  I  think,  the  pyramid  machines — 
yes,  pyramid  machines  5  and  6,  also  the  middlings 
from  these  same  machines  and  general  concentrate 
and  general  tails  samples.  There  might  have  been 
others  that  I  overlooked  but  that  is  all  I  can  recall 
now.  There  were  other  samples.  There  was  a  sample 
of  original  ore  taken  at  the  shaft  before  going  into 
the  crushing  plant,  and  a  sample  of  the  crushed  ova 
taken  at  the  tripper  just  above  the  fine  ore  bin,  also 
a  sample  of  the  underflow  from  several  Dorr  thick- 
eners which  were  handling  the  ove,rflow  from  var- 
ious  machines  m  the  wet  concentrate  section,  the  un- 
derflow from  these  Dorr  thickeners  also  having  been 
merged  with  the  other  flotation  feed. 

Q.  32.  Have  you  had  experience  in  the  absorption 
of  oil  by  clcai^  gangue  slimes?  Do  you  know  that 
oil   is  absorbed? 
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A.  I  know  by  tests  that  the  oil  is  absorbed  by 
that  particular  gangue  slime  and  I  have  seen  the  same 
j)henomena  in  other  places  to  an  extent,  but  as  I  never 
tried  anything  on  as  extensive  a  scale  as  this  was  tried 
1  have  no  other  parallel  experience. 

Q.  33.  But  you  have  known  of  this  phenomena 
in  other  places? 

A.     I  have  known  of  it  in  a  general  way,  yes. 

O.  34.  Where  was  the  oil  fed  into  the  system 
that   day? 

A.  At  the  discharge  of  the  tube  mill  which  is  des- 
ignated by  the  officials  at  the  mill  as  No.  1  in  section 
No.  2,  at  the  discharge  of  that  mill. 

O.  35.  Was  the  oil  in  the  feed  tanks  warmed  or 
heated,  did  it  have  the  appearance  of  warmed  or 
heated  oil? 

A.  I  think  it  was  heated  to  an  extent.  I  did  not 
test  the  degree  of  heat. 

O.  36.  Was  the  water  of  the  pulp  circulating 
through  the  system  warm  or  cold? 

A.  I  think  it  was  about  at  the  temperature  of 
the  atmosphere  at  that  time. 

Q.  Z7.  You  observed  that  the  oil  used  on  that  day 
contained  a  considerable  proportion  of  Jones  fuel  oil. 
What  sort  of  oil  is  that? 

A.     It  is  a  mineral  oil. 

O.  38.  As  to  whether  it  is  a  paraffin  or  a  waxy 
base? 

A.     It  is  a  paraffin  base  oil. 
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Q.  39.     It  is? 

A.     Yes. 

O.  40.     And  how  does  it  behave  in  coid  water? 

A.  The  portion  which  I  take  to  be  the  paraffin 
portion  seems  to  coagulate  and  form  a  wax  lik^ 
material. 

Q.  41.     Forms  a  semi  soHd  substance? 

A.     It  does,  yes. 

Q.  42.     It  does  not  flow? 

A.  No,  not  after  being  added  to  the  water.  It 
seems  to  coagulate  and  seem.s  to  be  in  a  sort  of 
semi-solid  state. 

Q.  43.  From  your  experience  would  )'0u  consider 
that  oil  in  that  state  or  condition  would  be  useful  in 
flotation  ? 

A.     I  would  not. 

Q.  44.  Would  you  consider  it  to  be  harmful  in 
flotation  ? 

A.  I  do  not  see  that  it  could  be  harmful,  i  don't 
understand  what  harm  it  could  do. 

Q.  45.  You  were  one  of  the  parties,  were  you, 
who  on  behalf  of  the  plaintiff  visited  the  Magna  flota- 
tion plant  of  the  Utah  Copper  Company  on  April  21, 
1917? 

A.     I  was. 

Q.  46.  And  you  inspected  that  plant  which  was 
operating  on  that  day? 

A.     I  did. 

■  O.  47.     Between  what  hours? 
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A.  From  about  twelve  o'clock  noon  until  seven 
P.  M.  in  the  evening  of  that  day. 

Q.  48.  Will  you  please  briefly  describe  the  process 
that  you  saw  in  operation? 

A.  They  were  at  that  time  treating  by  flotation  ;i 
product  known  as  their  vanner  concentrate.  Thi.-^ 
material  was  classified  and  a  portion  of  the  underflow 
and  the  overflow  from  these  classifiers  was  sent  to 
Dorr  thickeners  where  it  was  thickened,  the  underfloAv 
from  the  thickener  going  to  a  sludge  tank  and  thence 
to  an  emulsifier  at  the  head  of  the  flotation  machine 
proper  and  the  overflow  from  these  Dorr  thickeners 
was  sent  back  to  the  mill  circuit.  The  machine  con- 
sisted of  two  emulsifiers,  Janney  machines  without 
spitzkastens,  followed  by  as  T  remember  it  17  Janne\' 
cells,  double  spitzkasten. 

MR.  KENYON:  At  this  time  J  offer  this  :'  -u 
sheet  in  evidence  as  plaintiff's  exhibit. 

Flow   sheet   admitted   in   evidence   and   marked 
PLAINTIFF'S  EXHIBIT  245. 

MR.  KENYON:  Q.  What  is  the  flow  sheet  I  no\^ 
show  you? 

A.     It  is  a  flow  sheet  of  the  Magna  plant. 

O.  49.  Flotation  plant  at  the  Magna  plant  (;f  the 
Utah  Copper  Company? 

A.     Yes. 

O.  50.  Please  comprehensively  describe  the  process 
from  this  flow  sheet  as  you  saw  it  that  day? 


4334       Minerals  Separation,  Limited,  et  al.,  vs. 


Ira  L.  GVeininger. 

A.  This  sheet^  commence  with  the  Dorr  tank.  That 
is  as  marked  "Dorr  tank"  on  this  exhibit.  The  flow 
from  that  is  to  the  skidge  tank,  which  is  so  marked. 
From  the  sKidge  tank  the  flow  ^passes  to  two  emulsi- 
fiers  and  from  the  emulsifiers  to  the  feed  end  of 
the  flotation  machine  proper.  At  the  time  of  our  visit 
concentrate  was  being  produced  on  the  first  six  cells, 
that  is  the  double  spitzkasten  of  the  first  six  machines, 
finished  concentrate — while  a  middling  was  being  pro- 
duced on  the  remainder  of  the  machines  in  series,  these 
middlings  being  returned  to  the  sludge  tank.  Oil  was 
added  after  having  left  the  sludge  tank,  also  at  the 
same  point,  what  is  described  as  Calura.  The  first 
spitzkasten  produced  concentrate  intermittently.  The 
concentrate  in  the  first  spitzkasten,  or  the  float  in  the 
first  spitzkasten  was  very  oily,  largely  an  oil  emul- 
sion. In  separating  it  on  vanner  or  batea,  it  was 
easily  divided  into  two  separate  and  distinct  products, 
one  being-  an  oilv  emulsion  containing  little  or  no  min- 
eral  and  globules  of  oil,  the  other  product  being  the 
mineral  froth. 

Q.  51.     You  say  it  could  be  separated? 

A.     It  could  be  separated. 

O.   52.     How? 

A.     By  shaking  in  an  ordinary  pan  or  batea.     This 


f,-^^i^ 


Ot-»OM70<C  r*/^VTf  *^  ■!  t-1i:;i/'1  ^f~\M.l     Of  _  /^tl 


\A     \\i\\\\c^     \\ 


p.  4335,  L.  17,  after  "  arrival  "  insert  "  at   the  plant  before 
lunch.     After  that  it  only  overflowed  " 


Butte  &  Superior  Mining  Company.  4335 

Ira  L.  Greininger. 

A.  Of  the  solids  contained  in  that  same  froth.  The 
next  spitzkasten  produced  a  froth  which  had  less  the 
effect  of  an  emulsion,  although  it  was  still  quite  oily, 
and  the  concentrate  produced  by  that  spitzkasten  car- 
ried just  under  5%  of  oil  of  the  solids  contained;  to 
be  accurate  I  think  it  was  4.81%. 

Q.  54.  Going  back  to  the  figure  26.1  per  cent  of 
oil,  what  was  it  that  showed  that  percentage  of  oil? 

A.  The  concentrate;  the  sample  taken  of  this  par- 
ticular froth. 

Q.   55.     You  said  of  spitzkasten  No.    1  ? 

A.     Yes. 

Q.  56.     The  total  overflovv^  of  spitzkasten  No.  1  ? 

A.  At  the  time  the  sample  was  taken  it  was  not 
overflowing.  The  s])itzkasten  was  overflowing  on  our 
arrival  intermittently,  and  at  the  particular  time  that 
this  sample  was  taken,  it  was  dipped  from  the  froth 
on  the  surface  of  the  spitzkasten,  if  I  am  not  mistaken. 

Q.  57.  But  it  was  the  total  float  on  the  surface  of 
the  first  spitzkasten? 

A.  Of  the  surface  of  the  first  spitzkasten  at  the 
time  the  sample  was  taken. 

Q,  58.  And  this  that  showed  4.81%  of  oil,  what 
was  that? 

A,     It  had  more  the  appearance  of  a  true  froth. 

Q.  59.     What  was  it  that  showed  that  much  oil? 
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A.  Spitzkasten  No.  2.  The  only  way  that  sample 
was  taken,  it  amounted  to  a  cut  of  the  entire  product 
of  it  for  a  very  brief  period  of  time. 

Q.  61.  Was  it  the  total  overflow  of  spitzkasten 
No.  2  which  showed  that  second  proportion  of  oil? 

A.  4.81  per  cent,  yes.  Proceeding  from  there  down 
toward  the  middling  part  of  the  machine,  the  concen- 
trate assumed  a  more  normal  aspect,  and  the  largest 
amount  being  delivered  by  any  spitzkasten  was  reached 
at  the  fourth  machine. 

O.  62.     Spitzkasten  No.  4? 

A.     Spitzkasten  No.  4. 

Q.  63.     Please  enlarge  a  little  on  that. 

A.     This  froth  had  assumed  a  normal  aspect. 

O.  64.     What  do  you  mean  by  normial? 

A.  ft  had  lost  this  extremely  over-oiled  condition; 
while  there  was  still  evidence  of  over  oiling,  it  was 
not  the  extreme  over  oiling  wliich  one  noticed  on 
the  first  and  second  spitzkasten. 

O.  65.  The  more  normal  froth,  the  mineral  froth 
that  you  had  been  accustomed  to  see  in  "the  flotation 
process  ? 

A.     Approaching  very  closely  to  it. 

Q.  66.     What  was  it  on  No.  4? 

A.  The  maximum  was  produced,  was  obtained  by 
spitzkasten  No.  4.  No.  5  ^md  No.  6  v/erc  about  the 
same  amount;  that  amount,  of  course,  as  far  as  \ 
know,  has  not  been  accurately  weighed ;  anyway  I 
have  not  the  figures. 
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Q.  67.  About  the  same  amount,  was  it,  in  spitz- 
kasten  5  and  6? 

A.     I  think  it  was  sHghtly  less  on  those. 

Q.  68.    As  compared  with  No.  4? 

A.  It  didn't  exhibit  such  evidence  of  over  oiHng 
as  I  proceeded  towards  the  middhng  end  of  the  ma- 
chine. From  spitzkasten  No.  6  the  product  from  the 
rest  of  the  spitzkasten  was  all  returned  as  middlings, 
from  7  to  17  inclusive. 

Q.  69.  And  what  was  the  character  of  the  froth 
overflowing  from  spitzkasten  No.   7,   for  example? 

A.  Here  we  again  have  the  oil  getting  low,  al- 
though with  a  high  level  of  the  v^'ater  in  the  spitz- 
kasten, which  brings  up  the  material,  and  the  material 
had  the  appearance  of  froth.  The  froth  was  rather 
light  and  watery  in  appearance,  while  it  contained 
some  m.ineral,  not  the  marked  amount  which  accumu- 
lated on  the  other  spitzkasten,  due  to  the  fact  that 
on  the  concentrate  spitzkasten  the  froth  is  removed 
mechanically,  and  the  level  is  maintained  somewhat 
below  the  lip  of  the  spitzkasten. 

O.  70.  On  spitzkasten  1  to  6  where  was  the  level 
of  the  water  maintained? 

A.  Somewhat  below  the  level  of  the  lip  of  the 
spitzkasten,  as  the  froth  extended  some  inches  be- 
low the  top  of  the  spitzkasten,  and  was  raked  off  b}' 
mechanical  paddles,  or  the  like. 

Q.  71.  Spitzkasten  1  to  6  had  mechanical  means 
for  raking  off  the  froth  into  the  launder? 
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A.  Yes,  and  for  the  middlings  it  was  allowed  to 
run  over  more  freely. 

Q.  72.  No.  7  to  17,  did  they  have  mechanical 
means  of  scraping  off  the  froth? 

A.  I  am  not  clear  as  to  that  now;  I  think  perhaps 
they  were  provided  with  such  a  device,  but  they  were 
less  useful,  for  the  level  was  maintained  higher,  and 
more  water  was  passing  over,  and  consequently  there 
was  no  great  occasion  for  raking  off  the  froth. 

Q.  72).  How  about  the  amount  of  vv^ater  overflow- 
ing from  spitzkasten   7  to   17? 

A.  There  was  no  great  amount  of  water.  The 
levels  were  practically  close  to  the  top  of  the  spitz- 
kasten; not  a  vast  amount  of  any  material. 

Q.  74.     A  thin  sheet  of  water? 

A.  A  thin  sheet  of  watery  froth;  I  could  not  say 
there  was  any  clear  water  coming  over  but  a  thin 
sheet  of  watery  froth  passing  over. 

Q.  75.  What  was  the  appearance  of  the  average 
overflow  from  spitzkasten  No.  7  as  to  over  oiling? 

A.  There  were  patches  of  Vv^hat  appeared  to  be 
either  free  oil  or  vastly  over-oiled  mineral;  very 
small  amounts  of  course.  At  different  points  on  these 
spitzkasten  from  the  7  down  to  the  10,  part  of  the 
surface  would  be  white  watery  looking  froth,  while 
other  parts  would  be  carrying  mineral,  which  appeared 
to  be  vastly  over  oiled,  or  almost  an  oil  emulsion. 

Q.  76.     What  patches  of  those? 

A.    Patches  of  these  would  accumulate.    The  amount 
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so  produced  could  not  be  large,  but  there  was  such 
an  appearance  on  those  spitzkasten. 

Q.  77.  This  watery  froth  that  you  have  described 
as  overflowing  in  spitzkasten  7  to  17  was  a  normal 
middling  froth  or  middling  concentrate? 

A.  V/ell,  it  was  rather  excessive,  based  on  my 
])ast  experience. 

Q.  78.     Excessive  in  what  direction? 

A.  In  the  number  of  machines  sending-  middlings 
back,  and  the  amount  of  middlings  being  passed  from 
them. 

Q.  79.    That  was  large? 

A.  It  was  large  compared  to  what  i  have  seen  in 
■  uy  experience,  and  what  I  have  done. 

Q.  80.  And  the  character  of  the  froth  as  com- 
pared with  the  middling  concentrate  that  you  are  fa- 
miliar with  in  standard  practice? 

A.  Barring  those  patchy  appearances  of  over  oiled 
material,  it  was  very  much  the  same  as  one  would 
get  in  running  the  middling  off  rather  rapidly,  and 
not  giving  it  a  chance  to  accumulate  on  the  spitz- 
kasten. 

Q.  81.  These  descriptive  legends  on  the  flow  sheets, 
are  they  all  accurate  descriptions  of  the  parts. to  which 
they  relate? 

A.  According  to  my  memory  they  are  all  correct. 
There  was  one  mistake  here  in  the  overflow  from 
the  Dorr  thickener,  which  was  marked  "to  waste" 
which  I  see  here  has  been  corrected  and  marked  "to 
circuit." 
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Q.  82.  Have  you  any  other  comments  to  make  on 
what  you  observed  that  day  as  to  this  process? 

A.     I   think  not. 

Q.  83.  What  is  your  opinion  as  one  practically  ex- 
perienced in  the  standard  practice  of  the  plaintiff  as 
to  the  substantial  identity  or  non-identity  of  this  pro 
cess  that  you  saw  on  April  2ist  at  this  mill  with  the 
standard  Minerals  Separation  process?  Ts  it  the  same 
process  or  a  different  process? 

A.     I  consider  it  the  same  process. 

O.  84.  Would  you  regard  it  as  as  good  flotation 
metallurgically  as  the  standard  Minerals  Separation 
practice  with  which  you  are  familiar? 

A.     I  would  not. 

Q.  85.    Why? 

A.  On  account  of  the  vast  amount  of  oil  that  was 
being  used,  and  its  ill  effect  on  the  handling  of  the 
concentrate,  as  well  as  its  excessive  cost. 

O.  86.  How  do  you  account  for  the  fact  that  any 
metallurgical  result  at  all  was  obtained  with  the  quan- 
tity of  oil  there  used? 

A.  There  Vv^as  a  factor  entering  into  this  work 
with  which  I  am  not  familiar.  I  do  not  know  v/hat 
its  effect  would  be;  I  never  have  used  it  in  any  way 
and  never  have  tested  it. 

Q.  87.     What  is  that? 

A.  That  is  the  addition  of  this  so-called  calura. 
and  as  to  what  it  is  for  or  v/hat  its  effect  was,  I  could 
not  say.  I  have  not  made  any  experiments  with  that 
material. 
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Q.  88.     You  have  had  no  experience  with  it? 

A.     1    have   not. 

Q.  89.    In  practical  flotation  processes? 

A.     Not  with  this  paiticular  material,  no. 

O.  90.  I  presume  you  were  informed  what  oils 
they  were  using  there? 

A.  Yes,  we  were  told  as  to  what  the  mixture 
was. 

Q.  91.    Do  you  recall  what  you  were  told? 

A.  As  I  remember  it  w^e  were  told  that  the  oil 
was  made  up  of  50%  [ones  oil,  which  has  been  re- 
ferred to  in  this  trial  heretofore,  37y2%,  as  T  re 
member,  of  a  particular  fuel  oil  which  has  a  definite 
name;  I  have  it  in  my  notes  there,  but  T  have  for- 
gotten what  if  is. 

Q.  92.     Do  you  want  to  look  at  your  notes? 

A.  If  you  please.  37y2%  Lyoth  fuel;  12%  Ame- 
ican  creosote  and  one-half  of  one  per  cent  pine  oil. 

Q.  93.  Was  this  Jones  oil  the  same  that  you  have 
spoken  of  in  connection  with  the  Eutte  &  Superior 
operation  ? 

A.     I  understand  it  to  be. 

Q.  94.  Did  you  take  samples  and  specimens  that 
day? 

A.     We  did. 

Q.  95.    State  where  you  took  them. 

A.  We  took  samples  of  the  mill  circuit  water,  the 
overflow  from  the  Dorr  thickener,  the  new  feed  to 
the  flotation  plant,  and  of  that  was  also  taken  a  time 
or  tonnage  sample;  a  sample  of  the  circulating  mid- 
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dling,  and  also  a  tonnage  sample  of  that  product; 
samples  of  the  oil,  and  a  time  sample  of  the  oil; 
samples  of  the  calura,  so-called,  and  a  sample  of  the 
concentrate  from  the  general  concentrate  after  the 
product  from  the  various  spitzkasten  had  been  inter- 
mingled, and  several  samples  from  spitzkasten  1,  2, 
3,  4,  5',  and  6,  those  producing  the  finished  concen- 
trate, and  two  other  samples  from  spitzkasten  No.  10, 
producing  middlings,  and  a  sample  of  the  general  tails ; 
I  think  that  covers  the  list. 

Q.  96.    What  did  you  do  with  those  samples? 

A.  Those  samples  were  kept  in  our  personal  pos- 
session until  we  returned  to  Butte,  when  they  were 
delivered  to  the  laboratory  of  Minerals  Separation  cor- 
poration, and  since  then  the}^  have  been  in  the  cus- 
tody of  Dr.  Mcllhiney. 

Q.  97.  Have  3'OU  ever,  in  all  your  experience  in 
flotation,  considered  or  figured  or  taken  into  account 
the  oil  that  is  theoretically  being  returned  with  the 
middlings  to  the  head  of  the  machine  as  a  part  of 
the  oil  supply  of  the  machine? 

A.     I  never  have.^ 

Q.  98.     Why  not? 

A.  I  never  considered  it  as  an  element  influencing 
extraction  one  way  or  the  other.  If  I  have  had  a 
middling  containing  some  oil,  which  I  suppose  it  did 
—I  have  made  extensive  experiments  to  determine 
whether  or  not  the  returning  of  the  middling  affected 
extraction;  that  is,  being  returned  to  the  same  ma- 
chine in  which  the  middling  was  produced.     I  have  ex- 


Butte  &  Superior  Mining  Company.  4343 

Ira  L.  Greininger. 

perimented  with  tliat  matter  by  returning  the  product 
of  from  one  spitzkasten  up  to  seven  out  of  eight,  and 
1  could  detect  no  difference  whatever  as  to  extraction; 
there  was  no  difference  caused  by  these  changes. 
Having  made  those  tests  and  determined  that,  I  have 
disregarded  it  as  an  element  controlling  or  gDvern- 
ing  extraction.  I  have  made  the  return  of  the  mid- 
dling only  for  the  purpose  of  bringing  the  grade  of 
the  total  product  produced  up  to  a  given  figure  or 
up  to  the  highest  figure  possible  in  a  given  plant. 

Q.  99.  You  never  regarded  it  as  an  oil-saving 
operation  to  return  middlings  to  the  head  of  the  same 
machine  ? 

A.  I  never  have  looked  upon  it  from  that  light 
or  considered  it  from  that  standpoint. 

Q.  100.  Have  you  ever  observed  or  found  that 
less  oil  need  be  fed — less  new  oil — to  a  machine  in 
which  middlings  are  returned  to  the  head  'of  the 
same  machine? 

A.     Not  in  my  experience. 

Q.  101.  Then  what  has.  your  experience  led  you 
to  conclude  as  to  that? 

A.  That  the  oil  contained  in  such  middling,  if  oil 
there   was,   had   no  effect  whatever   one   way  or   the 

St 

other  as  far  as  regards  extraction. 

MR.  KENYON:     The  witness  is  yours. 
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CROSS  EXAMINATION, 
BY    MR.    SCOTT: 

X-Q.  102.  I  think  you  said  that  the  concentrate 
of  No.  1  machine  at  Magna  contained  26%  of  oil? 

A.     26.1. 

X-Q.  103.  Did  you  say  that  that  concentrate  wa.*> 
produced  by  the  process  of  the  patent  here  in  suit; 
do  you  remember  whether  you  did  or  not? 

A.  I  don't  think  I  referred  to  that  particular  spitz - 
kasten. 

X-Q.  104.     Let  us  refer  to  it  now. 

A.  I  considered  it  was  the  entire  operation  which 
was  an  operation  of  the  patent  in  suit. 

X-Q.   105.     Of  that  first  unit? 

A.     The  operation  taken  together. 

X-Q.  106.  The  first  cell;  did  you  say  the  first 
cell? 

A.     Not  taken  distinctly  and  individually,  no. 

X-Q.  107.  Well,  I  understood  that  this  concen- 
trate containing  26.1%  of  oil  came  off  from  the  first 
cell? 

A.     It  did,  yes. 

X-Q.  108.  And  my  question  was  whether  that  op- 
eration in  that  first  cell  was  the  practice  of  the  pro- 
cess of  the  patent  in  suit. 

A.  If  the  action  had  stopped  at  that  point,  1  would 
not   consider   it   so,   no. 

X-Q.  109.  So  you  don't  think  that  the  process  of 
the  patent  in  suit  was  practised  in  that  first  cell? 
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MR.  WILLIAMS:  1  object  to  that.  Are  you  goin^- 
to  ask  the  witness  for  a  legal  opinion? 

MR.  SCOTT:  He  was  asked  whether  the  process 
used  there  was  not  the  process  of  the  patent  in  suit 
and  of  the  Butte  &  Superior. 

MR.  WILLIAMS:  The  mere  fact  that  he  hap- 
pened to  use  that  name — 

MR.    SCOTT:      He   used    the   name   seriously. 

MR.  WILLIAMS:  The  mere  fact  that  he  hap- 
pened to  use  the  name  when  he  named  the  process 
is  no  reason  for  cross  examining-  him  as  to  the  patent 
in  suit. 

THE  COUR'L':     1  don't  understand  why.     He  testi- 
fied explicitly  that  in  his  judgment  this  was  the  plain- 
tiff's process,   except  that  it  was   practised   using  an 
excess  of  oil.     The  objection  will  be  overruled. 
Plaintiff   excepted. 

X-Q.  110.  (Last  question  read  as  follows:  Q.  So 
you  don't  think  that  the  process  of  the  patent  in 
suit  was  practised  in  that  first  cell?") 

A.  If  the  process  had  ceased  at  that  point,  1  would 
not  consider  it  the  process  of  the  patent  in  suit. 

X-Q.  111.  You  mean  what  went  on  in  that  par- 
ticular cell  was  not  the  process  of  the  patent  in  suit? 

A.     I  would  not  look  upon  it  as  such. 

X-Q.  112.  Well,  what  were  the  distinguishing  fea- 
tures of  this  froth  in  this  first  cell  that  leads  you  to 
that  conclusion  ? 

A.  This  oil  emulsion  which  was  present  in  the 
cell. 
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X-Q.   113.     What  oil  emulsion? 

A.  Well,  I  have  heretofore  described  it  on  direct 
examination. 

X-Q.  114.  Describe  what  the  difference  is  between 
it  and  something  else,  which  comes  under  the  patent 
in   suit? 

A.  It  was  an  agglomeration  of  oil  globules,  with 
little  or  no  m^ineral;  the  operation  did  not  separate  out 
the  mineral  or  form  a  froth. 

X-Q.   115.     Were  there  any  bubbles  in  it? 

A.  There  were  oil  globules;  no  bubbles  that  I  could 
distinguish. 

X-Q.   116.     No  air  at  all? 

A.  There  might  have  been  some  entrapped  air, 
yes. 

X-Q.   117.     Did  you  look  to  see? 

A.  I  examined  it  carefully,  and  no  doubt  I  saw 
some  entrapped  air  in  this  emulsion. 

X-Q.  118.  What  i«^  entrapped  air;  did  you  see  any 
air  bubbles? 

A.  I  can  not  definitely  recollect  having  seen  a 
particular  air  bubble  in  the  froth,  at  the  present  time. 

X-Q.  119.  Can't  you  remember  what  you  saw,  a 
week  ago? 

A.  I  say  I  can  not  remember  having  seen  air 
bubbles  in  the  froth. 

X-Q.  120.  Have  you  seen  them,  and  do  you  think 
you  have  forgotten  it,  or  are  you  .in  doubt  whether 
you  saw  them  at  all  or  not?  Those  are  two  different 
things,  to  forget  a  thing  and  not  to  know  it. 
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A.  As  1  remember  there  were  globules  of  oil;  but  as 
to  whether  or  not  there  was  air,  I  can  not  positively 
say. 

X-Q.  121.  Then  you  are  prepared  to  say  this  was 
or  was  not  the  process  of  the  patent  in  suit  without 
knowing  anything  about  whether  there  was  any  air 
there  or  not?  Is  that  the  idea?  You  say  you  are 
not  sure  about  the  air  and  yet  you  are  giving  us  a 
positive  statement  as  to  whether  it  was  the  process 
of  the  patent  in  suit  or  not.  It  doesn't  make  any  dif- 
ference about  air?     Is  that  the  idea? 

A.  This  particular  froth  as  I  said  was  made  up 
of  such  material  that  it  did  not  resemble  until  it  was 
divided  any  froth  that  I  have  seen  produced  any- 
where. 

X-0.  122.     What  is  a  froth? 

A.     What  is  a  froth? 

X-Q.    123.     Yes. 

A.  We  understand  it  as  being  made  up  of  air  and 
mineral  and  a  small  amount  of  oil. 

X-Q.  124.  This  was  a  froth  that  you  saw  but  wasn't 
your  particular  froth.     Well,  what  was  the  difference? 

A.  The  vast  amount  of  oil  present  was  the  great- 
est difference. 

X-Q.   125.     The  amount  of  oil? 

A.     Yes. 

X-Q.   126.     How  about  cell  No.  2? 

A.    Cell  No.  2  was  approaching  the  normal  froth. 

X-Q.  127.     Had  it  got  there? 
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A.     1  think  it  had. 

X-Q.   128.     You  do? 

A.     I  do. 

X-Q.  129.  And  you  said  that  that  concentrate  had 
in  it  4.81  per  cent  of  oil,  didn't  you? 

A.     It  had. 

X-Q.  130.  How  about  the  other  cells?  Was  there 
a  No.  3?    I  didn't  hear  anything  about  that? 

A.     No.  3  carried  less  oil  than  No.  2. 

X-Q.  131.     Carried  less  oil? 

A.     Yes. 

X-0.   132.     That  you  consider  was  a   real  froth? 

A.     I    certainly   do. 

X-Q.   133.     Or  some  other  kind  of  a  froth? 

A.     I   consider   it   a   real   froth. 

X-Q.  -134.  Well  now,  referring  to  what  you  saw 
at  the  Butte  &  Superior  Company  on  the  29th  of 
April,  I  notice  according  to  this  report  in  evidence  the 
rougher  concentrate  from  the  first  spitz  box  went 
t(^  the  cleaner  cell  carrying  2.77  per  cent  of  oil  and 
was  cleaned  in  the  cleaner.  Was  that  the  process 
of  the  patent  in  suit? 

A.     I  consider  it  so,  yes. 

X-Q.  135.     It  was? 

A.     Yes. 

X-Q.  136.  Well,  now,  that  material  carried  over 
forty  pounds  of  oil  and  was  cleaned  with  that  amount 
of  oil,  forty  ])ounds  per  ton,  that  was  practicing  the 
])rocess  of  the  patent  in  suit,  was  it? 
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A.  1  consider  the  operation  in  the  Butte  &  Superior 
plant  on  that  day  the  practice  of  the  patent  in  suit. 

X-0.   137.     What  is  that? 

A.  I  said  that  I  considered  the  operation  in  the 
Hutte  &  Superior  plant  that  day — 

X-0.  138.  You  consider  they  are  the  patent  in 
suit  no  matter  how  much  oil  there  was  anywhere,  is 
that  the  idea? 

A.     It  depends  somewhat  on  circumstances. 

X-0.  139.  If  there  is  no  exception  to  it  we  miglit 
as  well  clear  that  up  and  stop  asking-  questions  about 
it.  Did  you  see  anything  at  all  there  that  you  did  not 
consider  the  process  of  the  patent  in  suit? 

A.     I  did  not. 

X-O.  140.  You  did  not  agree  with  Dr.  Grosvenor 
in  his  statement  that  solid  grease  will  function  in  this 
flotation  plant  either  magnificently  or  maliciously,  do 
you? 

A.  I  don't  know  whether  Dr.  Grosvenor  made 
such  a  statement. 

X-Q.  141.  Well,  do  you  believe  that  solid  grease 
will  not  function  either  to  advantage  or  disadvantage? 

A.  It  would  depend  on  the  particular  circumstances 
and  what  particular  grease  was  refererd  to. ' 

X-Q.  142.  Well,  the  mere  fact  of  its  being  solid 
you  don't  think  would  remove  it  from  the  sphere  of 
action,  do  you? 

A.  After  havin_^-  exi)erin:'Hit('f]  with  il.  i  conside*- 
that  it   will. 
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X-Q.  143.  That  it  will  remove  it  from  the  sphere 
of  action? 

A.     Yes. 

X-Q.  144.  That  is  what  1  urderstood  you  to  say. 
What  was  it  that  you  say  oiled — aid  you  say  absorbed 
by  gangue  slime? 

A.     I   think  I  said  so,  yes. 

X-Q.  145.  Where  was  it  you  saw  that  besides 
what  you  say  you  saw  at  the  Butte  &  Superior? 

A.     At  the  Inspiration  property,  principally. 

X-Q.  146.  Do  you  know  anything  about  the  re- 
lation of  fine  material  in  the  middlings  that  were  re- 
turned to  the  Butte  &  Superior,  to  the  proportion  of 
fine  material  in  the  original  feed? 

A.  Only  by  observing  the  conditions  where  they 
were  visible  and  knowing  that  the  fines  will  go  over 
in  all  conditions  where  a  large  overflow  of  water  is 
maintained. 

X-Q.  147.     You  just  guessed  at  that,  didn't  you? 

A.     I  think  it  is  somewhat  more  than  a  guess. 

X-Q.  148.     You  feel  pretty  sure  of  it,  do  you? 

A.     I  feel  absolutely  sure  of  it. 

X-Q.  149.  You  think  you  are  a  pretty  good  judge 
of  that  sort  of  thing  just  by  looking  at  it? 

A.     I  consider  myself  so. 

X-Q.  150.  Where  did  you  learn  that  there  was 
Jones  oil  and  Jones  fuel  oil  being  used  at  the  Butte 
&  Superior  the  day  you  were  there? 

A.  It  seems  to  me  I  heard  it  stated  by  Mr.  Dosen- 
bach  on  the  witness  stand. 
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X-Q.  151.     You  may  have  misunderstood  him,  may 
\'0u  not? 

A.     There  are  so  many  kinds  of  these  Jones  prod- 
ucts I  micht  have  misunderstood  him. 

X-0.   152.     You  are  not  very  certain  about  it  are 
you  ? 

A.     Well,   naturally  my  information  is   from  other 
parties ;  I  didn't  put  the  oil  in  myself. 

X-0.   153.    What  temperature  will  the  solid  matter 
coagulate  out  of  the  Jones  fuel  oil? 

A.      I   have   seen   it   coagulate   at   the   atmospheric 
temperature  in  experimental  work. 

X-Q.  154.    Well,  what  atmospheric  temperature?    In 
New   Zealand   or   Greenland? 

A.     In  the  city  of  Butte  within  the  last  ten  days. 
■    X-Q.  155.    Summer  or  winter? 

A.     Within  the  last  ten  days. 

X-Q.   156.     You  don't  know  what  the  temperature 
was  on  that  day? 

A.     I  didn't  take  the  temperature  on  that  particular 
day,  no. 

X-Q.  157.     How  much  of  it  coagulated  out? 

A.     A  considerable  amount,  after  having  been  vio- 
lently  agitated. 

X-Q.  158.    Well,  don't  you  know  any  more  definite 
than  that,  "considerable  amount"? 

A.     No,  I  don't  know  the  exact  proportion  of  oil 
that  coagulated  out. 

X-Q.  1 59.    A  little  bit  of  cyanide  of  potassium  would 
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l)e  a  considerable  amount  in  a  tumbler  of  water,  i  can't 
get  any  idea  from  you  how  much. 

A.  It  amounts  approximately  to  20  or  25%  of  the 
total. 

X-Q.  160.    20  to  25%? 

A.     Of  the  total,  yes. 

X-O.  161.  Did  you  try  this  experiment  of  the 
coagulating  part  of  this  Jones  fuel  oil  by  using  the 
Jones  fuel  oil  alone  or  in  mixture  with  other  oils? 

A.     I  think  it  was  tried  both  ways. 

X-Q.  162.     You  think  it  was? 

A.     Yes. 

X-Q.  163.     What  other  oils  did  you  mix  it  with? 

A.  The  mixed  oils  used  by  the  Butte  &  Superior. 
<'it  that  time. 

X-Q.  164.     When  did  you  do  that? 

A.     It  was  done  on  various  days. 

X-Q.  165.     Did  you  do  it  yourself? 

A.     I  was  present  when  it  was  done. 

X-Q,  166.  Did  you  get  a  sample  of  this  froth  at 
the  Magna  plant  while  it  was  overflowing? 

A.     No. 

X-Q.  167.  You  took  some  that  had  been  accumu- 
lated there  for  a  period,  but  you  don't  know  how 
long  it  was? 

A.  Yes,  at  the  time  it  was  taken  the  spitzkasten 
was  not  overflowing.  How  long  it  had  not  been  ( 
am  not  prepared  to  say. 

X-Q.   168.     How  much  oil   was  being  used   per  ton 
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on  this  Sunday  when  you  were  at  the  Butte  &  Super 
ior  mill? 

A;    The  figures  given  by — 

X-0.  169.     (Interrupting.)     The  figures  given? 

A.     — by  Mr.  Shimmin  are  about  26  pounds. 

X-Q.  170.     26  pounds? 

A.     Yes. 

X-0.  171.  And  how  much  oil  was  being  used  per 
ton  at  the  IMagna  the  day  you  were  there? 

A.  The  relation  of  new  oil  to  new  feed  amounted 
to  21.82,  as   I  understand. 

X-O.  172.     21.82? 

A.  21.82  pounds  per  ton  based  on  figures  made 
up  from  our  samples. 

X-Q.  173.  And  you  do  not  think  that  the  oil  coming 
back  with  the  middlings  played  any  part  in  the  opera- 
tion ? 

A.  1  feel  absolutely  sure  it  played  no  part  what- 
ever. 

X-Q.  174.     You  feel  sure  it  didn't? 

A.     Yes. 

X-0.  175.  Now,  do  I  understand  you  right:  You 
say  you  saw  the  operation  at  the  Magna  plant  wh^i 
I  think  you  said,  21  lbs.  of  oil  per  ton,  and  you  saw 
an  operation  at  the  Butte  &  Superior  with  26  lbs.  of 
oil  per  ton.  You  say  that  the  operation  in  the  first 
spitz  at  the  Butte  &  Superior  plant  was  the  process 
of  the  patent  in  suit,  but  that  the  operation  in  the 
first  spitz  in  the  Magna  plant  with  the  lesser  amount 
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of  oil  was  not  the  process  of  the  patent  in  suit.  Was 
that  what  you  said? 

A.  I  said  if  the  operation  had  stopped  at  that 
point — considering  that  independent  and  by  itself — 

X-Q.  176.  (Interrupting.)  Well,  it  didn't  stop  at 
that  point.     I  am  asking  you  the  way  it  happened. 

A.  I.  answered  concerning  the  Avhole  operation 
cis  one,  considering  it  as  stopped  at  that  point. 

X-Q.  177.  Well,  maybe  I  am  hard  of  understand- 
ing, but  I  don't  get  the  point.  Both  of  these  plants 
were  operated  with  the  pulp  running  from  this  first 
cell  down  through  the  others,  weren't  they? 

A.     Thev  were. 

X-Q.  178.  And  neither  of  them  were  stopped  at 
that  point,  were  they? 

A.     No. 

X-Q.  179.  Then  why  don't  we  cut  that  out?  Why 
is  it  that  the  Butte  &  Superior  operating  with  5  ix)unds 
more  oil  than  the  Magna,  is  practising  a  process  of 
the  patent  in  suit  and  the  Magna  is  not?  I  want  to 
get  your  distinction. 

A.  I  think  my  answer  concerning  the  entire  opera- 
tion covers  that  point. 

X-Q.  180.  Well,  explain  it  if  it  does;  I  would  like 
to  know  it.  I  can't  understand  it;  I  can't  see  what 
that  has  got  to  do  with  it. 

MR.  WILLIAMS:  I  object  to  this  mis-statement 
by  counsel  for  the  defendant  as  to  the  testimony  of 
the  witness,  which  it  seems  to  me  should  not  he  per- 
mitted. 
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MR.  SCOTT:  If  you  will  point  it  out  I  will  cor- 
rect it. 

THE  COURT:  Well,  I  think  perhaps  you  place 
an  interpretation  upon  his  language  that  he  did  not 
intend;  you  may  repeat  the  question  if  you  will. 

X-Q.  181.  MR.  SCOTT:  I  want  your  explana- 
tion of  why  it  is  that  the  Butte  &  Superior  using  26 
and  a  fraction  pounds  of  oil  per  ton  practises  the 
process  of  the  patent  in  suit  in  the  first  cell  of  the 
series,  where  all  of  that  oil  enters  with  the  feed,  and 
at  the  Magna,  where  they  use  21  lbs.,  about  5  pounds 
less,  the  process  in  that  first  cell,  where  the  oil  enters 
with  the  feed,  is  not  the  process  of  the  patent  in  suit. 

A.    They  don't  get  the  results  of  the  patent  in  suit? 

X-Q.  182.  Now,  I  will  have  to  have  you  define  the 
result   again. 

A.     That  is  mineral   froth. 

X-Q.  183.  It  doesn't  depend  on  the  quantity  of  oil, 
then,  whether — The  determination  of  whether  you  are 
practising  the  process  of  the  patent  or  not,  it  is  the 
result  that  determines  it?  Is  that  the  idea,  irrespective 
of  the  amount  of  oil? 

MR.  WILLIAMS:  1  object  to  that  because  it 
seems  to  me  that  counsel  for  the  defendant  is  con- 
tinually infringing  upon  the  question  of  construction. 
Here  is  a  witness  who  goes  on  the  stand  and  tells 
the  appearance  of  certain  operations  and  now  he  is 
asked  whether  the  process  of  the  patent  in  suit  de- 
pends upon  the  amount  of  oil.     I  submit  that  there  is 
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nothing   in   the   testimony   of   this   witness   that   war- 
rants the  putting  of  such  a  question  to  him. 

MR.  SCOTT:  The  witness  your  honor,  seems  to 
distinguish  between  the  one  and  the  other  and  I  think 
r  am  entitled  to  find  out  how  he  does  it. 

THE  COURT:  Well,  the  question  might  be  whether 
he  is  judging  from  his  expert  knowledge  or  the  occur- 
rence as  he  saw  them.  I  don't  think  that  is  made  clear. 
He  was  asked  the  direct  question  whether  this,  as  he 
saw  it,  was  substantially  the  process  of  the  patent  in 
suit  in  both  cases,  in  both  mills,  and  he  answered  yes. 

MR.  KENYON:  I  asked  him  only  to  compare  a 
standard  Minerals  Separation  process  as  he  knew  it, 
with  what  he  had  seen.  I  did  not  bring  in  the  patent 
in  suit  or  any  question  of  construction  of  the  patent 
in  suit,  just  a  comparison  of  two  processes,  which  is 
a  proper  question  to  ask  an  expert. 

THE  COURT:  Well,  if  you  asked  him  if  it  was 
the  patent  process  you  unquestionably  also  asked  him 
if  it  was  the  process  of  the  patent  in  suit.  There  Ls 
no  doubt  of  that  because  the  patent  process  is  the 
process  of  the  patent  in  suit.  Well,  you  will  have  it 
written  out  tonight,  and  we  will  see  wherj  we  start  in 
the  morning. 

Whereupon    an    adjournment    was    taken    until    to 
morrow,  May  10th,  at  10  o'clock  a.  m. 
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Thursday,  May  10,  1917,  10  a.  m. 
MR.   SCOTT:      I   have  no  further  cross   examina- 
tion. 

RE-DIRECT  EXAMINATION, 
BY  MR.  WILLIAMS: 

R-Q.  184.  in  your  testimony  counsel  named  the 
fuel  oil  that  was  used  at  the  Butte  &  Superior  at 
the  time  you  inspected  the  plant  as  Jones  fuel  oil,  and 
in  some  of  the  questions  and  answers  that  name  per- 
sisted. Now,  what  I  want  to  know  is  whether  your 
testimony  in  regard  to  that  fuel  oil  was  irrespective  of 
whether  it  was  Jones  oil  or  not. 

A.  It  was  based  on  my  memory  of  what  I  con- 
sidered was  testified  to,  but  on  looking  up  the  record 
I  find  that  the  oil  used  that  day  was  designated  as 
fuel  oil,  and  Jones  was  not  attached. 

R-Q.  185.  When  you  were  testifying  about  that  oil 
there  as  a  fuel  oil,  or  as  Jones  fuel  oil,  to  what  oil 
were  you  referring  in  your  testimony? 

A.     I  was  referring  to  a  fuel  oil. 

R-Q.  186.  Were  you  or  were  you  not  referring  to 
the  fuel  oil  that  you  found  in  those  products? 

A.  In  the  mixture  used  at  the  Butte  &  Superior 
plant  on  the  day  on  which  the  inspection  was  made. 

R-Q.  187.  And  what  you  said  about  the  character- 
istics of  fuel  oil,  referred  to  that  particular  fuel  oil? 

A.  To  that  particular  fuel  oil  used  on  that  par- 
ticular day. 
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R-Q.  188.  That  was  the  fuel  oil  that  you  examined, 
was  it? 

A.     It  was. 

R-0.  189.  Now,  what  has  been  your  experience  in 
the  use  of  fuel  oils  and  petroleum  oils  generally  in  the 
froth  flotation  process  of  Minerals  Separation  Limited? 

A.  -I  have  never  been  able  to  make  any  use  of  them 
— I  v/ill  say  any  beneficial  use — as  regards  -the  extrac- 
tion of  minerals — of  any  mineral  oils  which  I  have 
tried.  I  have  used  them  for  other  purposes,  but  I  did 
not  consider  them  at  the  time  as  being  useful  in  the 
extraction  of  mineral. 

R-Q.  190.     For  what  purpose  have  you  used  them? 

A.  I  have  used  stove  oil  for  the  purpose  of  thin- 
ning thick  tar  product  so  it  would  be  easily  fed  through 
a  small  opening. 

R-Q.  191.  In  what  proportions  have  you  used  that, 
small  or  large? 

A.  This  amounted  to  about  75%  of  the  total  oil 
used  being  the  amount  necessary  to  thin  the  tar  to  such 
an  extent  that  it  would  pass  through  a  small  opening 
at  the  rate  I  required. 

R-Q.  192.  And  now,  as  the  result  of  your  experi- 
ence, how  would  you  characterize  those  oils  in  the 
troth  flotation  process,  as  active  or  inactive? 

A.  In  my  experience,  in  all  cases  where  I  have  tried 
them,  they  have  been  to  my  knowledge  inactive,  and 
I  would  so  characterize  them. 

R-Q.  193.  Where  you  have  used  them,  have  you 
used  them  alone,  or  in  mixtures  ? 
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A.  I  never  have  used  them  or  attempted  to  use 
them  alone — I  will  qualify  that;  I  attempted  to  use 
stove  oil  and  fuel  oil  alone — that  is,  a  combination 
of  the  two,  but  failed  to  get  any  metallurgical  results. 

R-Q.  194.  Whenever  you  used  these  in  active  oils, 
was  there  or  was  there  not  a  soluble  frothing  agent 
present? 

A.    There  was. 

R-Q.  195.  Now  in  the  operations  at  the  Butte  & 
Superior  and  at  the  Utah  Copper  Company,  Magna 
plant,  that  you  inspected,  how  did  the  agitation  com- 
pare with  that  of  standard  Minerals  Separation  prac- 
tice? 

A.    Very  much  more  violent. 

R-Q.  196.  In  the  operation  as  carried  on  in  the 
Butte  &  Superior — I  don't  know  whether  you  have 
testified  to  it  or  not,  but  it  has  appeared  in  the  record 
that  a  material  generally  described  as  sulphate  of  cop- 
per was  used  in  solution ;  do  you  remember  that  ? 

A.     I  do. 

R-Q.  197.  And  you  mentioned  the  fact  that  Calura 
was  used  at  the  Utah  Copper  Company? 

A.     I  did. 

R-Q.  198.  Tell  me  whether  or  not  these  reagents 
are  used  in  large  proportions  as  compared  with  the  use 
of  any  reagents  other  than  sulphuric  acid,  we  will  say, 
in  standard  Minerals  Separation  practice? 

A.  The  amount  of  Calura  used  at  the  Utah  Copper 
plant  I  consider  to  be  very  large.    The  amount  of  sul- 
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phate  of  copper  at  the  Butte  &  Superior  has  been  testi- 
fied to  in  this  trial,  and  as  to  the  amount  of  sokition 
it  was  very  much  greater  than  I  would  consider  using 
of  anything,  other  than  sulphuric  acid. 

R-Q.  199.  In  the  report  of  your  testimony  yester- 
day, in  answer  to  question  4,  have  you  any  correction 
to  make  to  the  evidence  as  reported? 

A.     That  seems  to  be  correct. 

RE-CROSS  EXAMINATION. 
BY  MR.  SCOTT: 

uC  X-Q.  200.  Mr.  Greninger,  have  you  ever  used  what 
you  call  the  inert  fuel  oil  together  with  a  soluble  froth- 
ing agent? 

A.     I  have  experimented  with  them  at  times. 
«\  X-Q.  201.     Ever  used  them  in  a  plant? 

A.     In  a  commercial  plant  yes. 
/^  X-Q.  202.     And  what  was  your  object  of  combining 
the  fuel  oil  with  the  soluble  frothing  agent? 

A.     I  was  attempting  to  improve  the  extraction. 
(/L  X-Q.   203.     What  kind   of   an   extraction   did  you 
get? 

A.  I  got  no  change  from  what  I  was  getting  with 
the  use  of  the  soluble  reagent. 

•JL  X-Q.  204.  When  you  used  what  you  call  the  inert 
fuel  oil,  using  75  per  cent  of  the  fuel  oil  and  25  per 
cent  of  the  tar — is  that  right? 

A.     Yes. 
J\X-Q.  205.    How  much  oil  did  you  use  per  ton  of  ore? 
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A.     In  the  vicinity  of  two  pounds  per  ton. 

/£  X-Q.  206.    Of  that  mixture? 

A.  Of  the  mixture.  I  would  say  approximately 
two  pounds  to  the  ton. 

r 

(ji  X-Q.  207.  On  that  same  ore  did  you  ever  use  a 
soluble  frothing  agent  alone,  that  is  by  "soluble"  I 
mean  like  creosote  or  such  thing? 

A.  I  attempted  to  use  the  tar  alone,  a  portion  of 
which  was  soluble,  but  1  wouldn't  attempt  to  say  what, 
but  on  account  of  the  viscous  nature  of  the  oil  I  w^as 
unable  to  feed  it  regularly  and  had  to  discontinue  using 
^he  same. 

(nX-Q.  208.     Did  you  ever  use  any  other  soluble  or 
])artially  soluble  oil  in  that  ore? 

A.  I  used  various  Vv^ood  tar  oils  from  different 
timber,  but  they  were  all  of  the  same  character  and  na- 
ture. 

Q\  X-Q.  209.     How  much  per  ton  did  you  use  on  thi-£A^v^ 
ore  of  the  wood  tar  oils? 

A.  That  is  very  hard  to  determine  on  account 
of  as  I  say  the  difficulty  in  handling  the  thick  viscous 
product  through  a  spigot,  which  was  the  only  way 
of  feeding  it  at  that  plant. 

(X  X-Q.  210.  Well,  you  know  how  nmch  you  used, 
don't  you,  per  ton,  of  these  wood  tar  oils? 

A.  Well,  the  experiments  were  very  short  and 
as  soon  as  i  was  convinced  1  couldn't  feed  it  with 
regularity  1  ceased  to  use  them  as  I  was  working  for 
commercial    results. 
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uV  X-Q.  211.  What  is  your  judgment  as  to  the 
quantity  of  the  wood  tar  oils  you  used  per  ton  of 
ore? 

A.  I  considered  at  the  time  that  I  could  have  got- 
ten the  results  with  approximately  the  amount  that 
I  used  in  solution  of  the  mineral  oils,  if  I  could  have 
gotten  the  tar  to  the  point  where  I  could  have  fed 
it  at  that  rate. 
(f<- X-Q.  212.     But  you  never  verified  that  conclusion  i" 

A.     No. 
(nX-0.  213.     By  measurement? 

A.     Not  strictly  speaking. 

MR.  SCOTT:     That  will  be  all. 

WITNESS    EXCUSED. 

WILLIAM  NICHOLS  ROSSBERG,  called  as  a  wit- 
ness in  behalf  of  the  plaintiff  in  rebuttal,  being 
first  duly  sworn,  testified  as  follows: 

DIRECT  EXAMINATION, 
BY  MR.  KENYON: 

Q.  1.     What  is  your  name,  age,  residence  and  occu 
pation  ? 

A.  William  Nichols  Rossberg;  I  am  35  years  old; 
I  am  engaged  as  metallurgical  engineer  for  the  Clark 
interests. 

O.  2.     Residence? 

A.     Butte. 

O.  3.     And  your  present  specific  employment? 
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A.    Superintendent  of  the  Timber  Butte  mill. 

Q.  4.  Will  you  state  briefly  your  education  and 
experience  in  metallurgical  lines,  practical  metallurgi- 
cal lines? 

A.  I  took  the  degree  of  mining  engineer  at  Col- 
umbia University  in  1904.  I  was  first  engaged  on 
trill  construction  \York  in  1904  and  have  been  engaged 
^^Q^^S^  since  that  time  in  mining  work  and  mill- 
ing, mill  testing  and  metallurgical  work.  In  1912  I 
came  to  Butte  as  metallurgical  engineer  for  the  Clark 
interests  and  did  the  testing  for  the  treatment  of  the 
Elm  Orlu  ore.  In  1914  when  the  Timber  Butte  m.ill 
was  started  I  took  charge  of  the  Timber  Butte  mill 
and  have  been  superintendent  up  to  the  present  time. 

Q.    5.     What,  work   is   done   at   the   Timber   Butte 

A.  At  the  Timber  Butte  mill  we  are^treating  the 
Elm  Orlu  zinc  ore  in  our  zinc  mill  and  the  copper 
tailings  from  the  reduction  works — from  the  old  reduc- 
tion works  of  the  Colusa-Parrot  Reduction  plant. 

Q.  6.  Will  you  please  give  a  description  of  the 
zinc  concentrator  plant  at  the  Timber  Butte  mill,  pro- 
ducing a  flow  sheet  for  that  purpose? 

MR.  KREMER:  At  this  time  defendant  wishes  to 
interpose  the  same  objection  to  this  testimony,  that 
it  is  incompetent,  irrelevant  and  immaterial,  not  tend- 
ing to  prove  any  issue  in  the  case;  and  if  to  prove 
utility  it  serves  no  purpose  in  the  case.  This  is  the 
same  objectior.  as  made  to  the  previous  testimony  of 
this  character. 
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THE  COURT:  1  think  it  probably  bears  on  th(^ 
question  of  extensive  use.  The  objection  will  be  over- 
ruled. 

Defendant  excepted. 

MR.  KREMER:  This  may  all  go  in  under  the 
same  objection? 

THE  COURT:     Yes. 

Q.  7.  You  have  a  flow  sheet,  liave  you,  of  the 
zinc  concentrator  at  the  Timber  Butte  mill? 

A.     Yes,  sir. 

MR.  KENYON:  .\t  this  time  plaintiff's  counsel 
offers  in  evidence  the  flow  sheet  produced  by  the  wit- 
ness. 

Flow    sheet    admitted    marked    PLAINTIFF'S 
EXTHBIT  No.  246. 

Q.  8.  Please  now  describe  thai  plant  from  the 
flow  sheet. 

A.  I  might  explain  first  that  there  are  really  only 
five  main  operations  in  the  mill,  although  the  flow 
sheet  shows  practically  every  machine  in  operation, 
The  flow  sheet,  briefly,  consists  of  two  roughing  table 
operations  followed  by  flotation  work.  The  flotation 
work  is  conducted  in  three  stages:  first  the  rougher 
operation. 

Q.  9.     Indicated  by  what  numeral? 

A.  No.  42  on  the  flow  sheet,  near  the  bottom 
of  the  flow  sheet.  This  is  the  rougher  machine,  and 
No.  44  is  an  intermediate  machine,  and  No.  46  is  our 
recleaner    flotation    machine.      The    intermediate    and 
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the   re-cleaners   serve  to  clean  the   rough  concentrate 
from  the  rougher  flotation  machine. 

Q.  10.  Now,  just  comprehensively  describe  the  whole 
operation,  but  without  detail. 

A.  The  feed  is  first  crushed  in  the  coarse  grind- 
ing plant,  and  later  in  rolls  to  10  mesh  size. 

Q.  11.  Indicate  by  numerals  where  those  crush- 
ers and  rolls  are  as  you  go. 

A.  The  first  crusher  is  No.  4.;  that  is  a  Farrell 
crusher;  it  is  simply  a  coarse  crusher.  From  the 
coarse  crusher  the  ore  is  sent  to  a  Symons  trusher, 
which  is  No.  7.  The  ore  is  reduced  to  three-quarter 
inch  size  in  the  Symons  breaker,  and  from  there  it  is 
fed,  over  No.  8,  to  the  secondary  ore  bins,  or  No.  ^^ 
on  the  flow  sheet.  From  No.  9  the  ore  is  conveyed 
to  two  sets  of  rolls,  which  are  No.  13,  and  from  the 
rolls  the  ore  is  elevated  to  eight  impact  screens,  No. 
15,  and  the  undersize  from  the  impact  screens  is  sent 
to  eight  VVilfley  roughing  tables,  No.  18.  The  Wil- 
fley  roughing  tables  produce  a  finished  zinc  concen- 
trate, which  is  sent  to  our  coarse  concentrate  bins. 
No.  61,  at  the  bottom  of  the  flow  sheet.  The  Wil- 
fley  roughers  also  produce  a  lead-copper-iron-zinc 
middling,  which  is  sent  to  our  lead  section. 

Q.  12.  That  lead  section  being  indicated  generall}' 
l)y  what  numbers  ? 

A.  The  lead  section  is  found  to  the  left  of  the 
flow  sheet,  and  the  elevator  which  supplies  the  lead 
section    is    No.    28.      The    lead    section    simply    serve*; 
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to  separate  out  the  small  proportion  of  lead  and  a  little 
copper-iron  concentrate  from  the  zinc. 

Q.   13.     That  is  delivered  where,  to  what  bin? 

A.  The  zinc  of  the  lead  section  goes  to  the  coarse 
bin,   No.   61.     The  lead  is  sent  to  the  lead  bin,  No. 

62,  and    the    copper-iron   concentrate    is    sent   to    No. 

63,  and  from  the  bins  the  concentrates  are  loaded  into 
cars  and  shipped.  The  tailing  from  the  Wilfley  rough- 
ers  is  simply  dewatered,  or  rather  de-slimed,  by  six 
Akins  classifiers,  shown  as  No.  19.  The  overflow 
from  the  de-sliming  operation  or  from  the  classifiers 
is  sent  to  a  thickening  tank  shown  as  No.  39,  and 
the  thickened  product  is  sent  to  the  rougher  flota- 
tion machine.  The  sand  portion  from  the  classifiers  is 
sent  to  tube  mills  for  regrinding;  the  two  tube  mills 
are  shown  as  Nos.  24  and  23. 

Q.  14.  You  need  not  go  much  into  detail;  just 
follow  it  generally  through  this  part  of  the  mill. 

A.  Well,  I  was  trying  to  follow  the  tailings  from 
the  Wilfley  tables  to  the  tube  mills  but  there  is  some 
slight  alteration  at  times,  and  just  which  of  the  two 
series  of  grinders  those  tailings  are  sent  to,  I  do 
not  remember,  but  the  tailings  from  the  Wilfley  rough- 
ers  are  re-ground  in  tube  mills,  and  are  sent  to  the 
Wilfley  and  to  the  James  roughing  table^  ^  No.  27. 
The  Jam.es  roughing  tables  perform  the  same  opera- 
tion as  the  Wilfley  roughing  tables;  in  other  words, 
they  produce  a  lead-iron-zinc  middling,  which  is  re- 
treated to  separate  the  lead  and   iron  from  the  zinc. 


Bntic  &  Superior  Mining  Company.  4367 

William  Nichols  Rossbersr. 


t>* 


They  also  produce  a  finished  zinc  concentrate,  and 
a  tailing,  which  tailing  is  de-slimed,  and  the  coarse 
portion  of  the  tailing  is  reground  to  approximately 
65  mesh,  and  the  slime  and  the  reground  tailings  are 
both  sent  to  the  flotation  plant,  through  the  thickener, 
No.  39,  I  believe.  I  should  add  that  the  reground 
James  table  tailings  are  sent  back  over  the  James 
table  before  reaching  the  flotation  plant. 

Q.  15.    What  are  the  mills  38  and  38-A? 

A.  38  and  38-A  are  used  for  regrinding  the  mid- 
dlings from  our  finisher  tables,  and  the  middlings 
from  our  flotation  plant;  and  one  of  the  two  mills  as 
a  rule  takes  a  portion  of  the  Wilfley  table  tailings. 
That  is  a  question  of  milling  details  and  tonnage  as 
to  v/hich  of  the  mills  the  tailings  are  sent  to. 

Q.  16.  Now,  proceed  from  the  Dorr  thickener  39 
into  the  flotation  plant,  as  operated? 

A.  From  Dorr  thickener  39  the  thickened  pulp  is 
sent  to — 

Q.  17.     Thickened  to  about  what  dilution? 

A.  Anywhere  from  50  per  cent  water  up  to  70  per 
cent  water  by  weight.  The  pulp  from  the  Dorr  thick- 
ener is  sent  to  No.  11  elevator,  which  is  No.  40  in  the 
description  and  reaches  No.  41,  which  are  simply  two 
sludge  tanks  serving  to  take  up  fluctuation  in  the 
feed.  From  No.  41  the  pulp  is  sent  to  No.  42,  the 
flotation  rougher.  This  is  a  14  cell  machine,  standard 
Minerals  Separation  machine  which  produces  a  con- 
centrate   from    the    first   eight    cells    and    a    middling 
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from  the  last  six  cells.  The  proportion  of  middlings 
and  concentrate  is  sometimes  varied,  but  that  is  the 
2"eneral  precedure. 

Q.  18.  Trace  the  middlings  first  from  cells  9  to 
14  inclusive? 

A.  The  middling  from  cells  9  to  14  inclusive  is 
sent  to  No.  49,  which  is  an  elevator  and  thence  to 
two  Akins  classifiers  No.  50.  The  sand  portion  from 
the  classifiers  or  the  coarse  portion  is  shown  to  go 
to  No.  38  and  38-A  which  are  two  of  the  tube  mills 
already  referred  to. 

O.   19.     For   regrinding? 

A.     For  regrinding. 

Q.  20.  And  what  becomes  of  the  overflow  of  the 
classifiers  50? 

A.  The  overflow  of  the  classifiers,  which  is  the 
fine  material  or  slime,  is  shown  to  pass  to  No.  11 
elevator  or  No.  40  and  from  there  it  returns  to  the 
flotation  rougher  for  retreatment.  The  tailings  from 
the  flotation  rougher  are  sent  to  waste.  That  is  our 
total   mill    tailings. 

O.  21.  Now,  take  up  the  concentrate  from  cells 
1    to  8  inclusive  of  the  rougher  machine  42? 

A.  The  concentrate  from  the  rougher  is  sent  to 
No.  43,  which  is  an  elevator  taking  the  rougher  con 
centrate  to  44,  our  intermediate  flotation  machine.  The 
No.  44  machine  is  an  intermediate  machine  and  is  a  six 
cell  standard  size  Minerals  Separation  machine  from 
which  we  produce  concentrate  on  the  first  5  cells, 
and  middlings  on  the  6th  cell  and  a  rich  tailing. 
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Q.  22.  Take  first  the  tailing.  Where  does  the 
tailing  from  the  intermediate  machine  44  go? 

A.  The  tailing  returns  to  No.  49  which  is  an  ele- 
vator, lifting  the  tailing  up  to  y\kins  classifier  No. 
50  for  regrinding  in  the  tube  mills  No.  38  or  38-A. 

Q.  23.  Take  next  the  middlings  produced  in  the 
cell  6  of  machine  44? 

A.  The  middling  produced  in  the  cell  6  of  the 
intermediate  machine  simply  returns  back  to  the  head 
of  the  intermediate  machine  in  closed  circuit. 

Q.  24.     To  elevator  43? 

A.     To  elevator  43. 

Q.  25.  Nov^%  take  up  the  course  of  the  concen- 
trate made  in  the  cells  1  to  5  inclusive  of  machine  44. 

A.  This  concentrate  is  sent  to  elevator  45  which 
elevates  the  concentrate  to  cleaner  machine  46. 

Q.  26.     Describe  that  machine? 

A.  The  cleaner  machine  produces  a  finished  flota- 
tion concentrate  on  the  first  5  cells  and  a  middling 
on  the  6th  cell,  and  a  rich  tailing,  which  tailing  is 
returned  to  the  intermediate  machine. 

Q.  27.     To  elevator  43? 

A.  To  elevator  43  and  the  middling  is  returned 
back  to  the  head  end  of  the  cleaner  or  the  head  end 
of  46  through  elevator  45. 

Q.  28.  That  is  the  middling  delivered  by  cell 
No.  6  of  machine  46? 

A.     Yes,  sir. 

Q.  29.  Now  trace  the  concentrate  produced  b\- 
cells  1  to  5  inclusive  of  the  cleaner  machine  46? 
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A.  The  final  flotation  concentrate  from  46  cells 
1  to  5  inclusive  is  sent  to  No.  47  which  is  an  elevator 
taking  the  concentrate  to  No.  48,  a  de-sliming  Esper- 
anza  classifier.  The  overflow  of  this  classifier  is  the 
final  flotation  concentrate  which  is  shown  to  go  to 
No.  54  and  then  to  55,  .the  latter  being  two  Dorr 
thickening  tanks,  which  thicken  the  final  concentrate 
for  filtering  with  the  Kelly  press  No.  59.  From  the 
Kelly  press  the  filtered  concentrate  is  sent,  to  the  fine 
zinc  bin  No,  60,  and  is  loaded  into  cars  for  shipment 
to  zinc  smelters. 

Q.  30.    What  work  does  the  Kelly  press  No.  59  do? 

A.  It  simply  dewaters  the  concentrate  down  to 
approximately  ten  per  cent  moistuire. 

Q.  31.  And  the  spigot  product  of  the  Esperanza 
classifier  No.  48,  what  becomes  of  that? 

A.  The  sand  portion  of  the  classifier,  which  is 
the  coarsest  portion  of  the  flotation  zinc,  is  sent  to 
No.  52,  a  5  spigot  hydraulic  classifier,  which  sizes 
the  coarse  concentrate  for  treatmxcnt  over  53,  which 
is  7  James'  sand  tables.  The  James  machine  or  tables, 
No.  53,  simply  serve  to  take  out  a  very  sm.all  portion 
of  Jead  from  the  flotation  concentrate,  and  a  lead- 
coppers-zinc  middling  which  is  also  small  in  quantity 
and  is  sent  to  the  jig  section  thrdugh  elevator  28.  The 
No.  53  tables  also  take  out  a  finished  zinc  which  is 
sent  to  the  Dorr  tank  No.  55,  and  to  the  Kelly  press. 
The  tailings  or  so-called  tailings   from  No.   53  tables 
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is  very  rich  and  is  returned  to  51,  an  Akin  classifier, 
from  which  the  sand  portion  or  coarse  portion  passes 
through  No.  49  and  50  to  tube  mills  38  and  38-A. 

Q.  32.     For  regrinding? 

A.  For  regrinding.  The  overflow  of  No.  51  clas- 
sifier simply  returns  back  to  No.  47  elevator  and  after 
the — and  over  the  Esperanza  classifier  No.  48  and  over 
the  tables;  and  the  overflcnv  of  the  classifiers  finally 
goes  into  the  Kelly  press. 

Q.  ZZ.  Are  the  various  descriptive  legends  found 
upon  exhibit  flow  sheet  correct  descriptions  of  the 
])arts  to  which  they  refer? 

A.     Yes,  sir. 

Q.  34.  Now,  when  was  this  zinc  concentrator  plant 
completed  and  put  in  operation  at  the  Timber  Butte 
mill? 

A.  I  think  the  first  feed  was  sent  through  the 
mill  on  June  17,  1914. 

Q.  35.  And  the  mill  was  fully  in  operation  by  what 
time? 

A.     Well,  certainly  by  June  20th,   1914. 

Q.  36.     And  has  remained  in  operation  ever  since? 

A.     Yes,  sir. 

Q.  Z7.  Will  you  give  us  from  the  records  of  the 
company  a  statement  of  the  amounts  and  character  of 
oil  that  has  been  used  in  the  flotation  process  in  that 
mill  from  the  beginning  to  the  present  time,  giving  it 
from  month  to  month? 

A.  I  have  the  oil  record  here  for  August,  1914. 
up  to  and  including  March,  1917. 
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MR.  KEN  YON:  Plaintiff's  counsel  offers  in  evi- 
dence the  record  presented  by  the  witness  and  it  is 
marked  plaintiff's  exhibit  247. 

Record     admitted     in     evidence     and     marked 
PLAINTIFFS  EXHIBIT  247. 

O.  38.  Now,  will  you  please  describe  what  this 
oil  sheet  shows? 

A.  The  oil  sheet  shows  the  oil  consumption  in 
pounds  per  ton  of  original  feed  and  in  pounds  per 
ton  of  flotation  feed  by  months  and  an  average  for 
each  year.  The  August,  1914,  consumption  is  shown 
to  be  .6  of  one  pound  per  ton  of  flotation  feed.  Thai 
is  the  original  flotation  feed.  The  average  for  the 
year  1914  or  rather  for  the  five  months — last  five 
months  for  1914  is  shown  to  be  .66  pounds  per  ton 
of  original  flotation  feed. 

Q.  39.     Per  ton  of  flotation  feed? 

A.     Yes. 

Q.  40.  Not  per  ton  of  original  feed — original 
mill  feed? 

A.  No,  sir,  it  would  be  less  per  ton  of  original  mill 
feed. 

0.  41.     That  figure  also  is  given? 

A.  Given  as  .61  pounds  per  ton  of  original  mill 
feed. 

Q.  42.  The  paper  that  you  have  produced  also 
gives  the  acid  that  was  used  in  connection  with  the 
flotation  operations,  does  it  not? 

A.     Yes,  sir. 
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Q.  43.  And  for  the  five  months  of  the  year  1914 
what  was  the  average  amount  of  acid  used? 

A.  It  is  shown  to  average  10.17  pounds  per  ton 
of  flotation  feed  or  9.38  pounds  per  ton  of  original 
mill  feed. 

O.  44.  The  paper  also  shows,  for  example,  the  aver- 
age for  the  year   1915,  does  it? 

A.     Yes. 

O.  45.     If  so,  please  read  it. 

A.  The  average  oil  consumption  per  ton  of  flota- 
tion feed  for  the  year  1915  is  shown  to  be  1.05  lbs. 

Q.  46.     Of  acid? 

A.  The  acid  is  shown  to  be  9.94  lbs.  per  ton  of 
flotation   feed. 

O.  47.     For  the  year  1916? 

A.  For  the  year  1916  the  oil  consumption  is  shown 
to  be  .70  lbs.  per  ton  of  flotation  feed  and  the  acid 
consumption  is  shov/n  to  be  10.19  lbs.  per  ton  of  flota- 
tion feed. 

O.  48.  What  does  the  last  column  of  the  exhibit 
show  ? 

A.  It  shows  our  record  of  the  oils  used  during 
the  different  months  since  we  have  operated. 

Q.  49.  Have  you  brought  with  you  a  key  that  will 
explain  that  record  ? 

A.     Yes. 

O.  50.  THE  COURT:  What  is  the  difference  be- 
tween the  original  feed  and  the  flotation  feed? 

A.     The  difference  between  the  gravity  concentrate. 
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which  is  taken  out  in  the  gravity  portion  of  the  mill, 
and  the  total   feed. 

Q.  51.  BY  MR.  KRE^vIER:  The  original  feed; 
will  you  explain  that  a  little  more  fully,  as  contrasted 
with  the  flotation  feed? 

A.  The  original  feed  is  the  entire  original  ore 
received  for  treatement  at  the  head  end  of  the  mill. 

Q.  52.  Indicated  at  the  very  top  of  your  flow 
sheet  ? 

A.  Yes.  The  flotation  feed  is  the  portion  of  the 
original  feed  that  reaches  the  flotation,  and  is  repre- 
sented by  the  difference  between  the  original  mill 
feed  and  the  concentrate  which  w^e  take  out  in  the 
gravity  section  of  the  mill. 

MR.  KENYON:  Plaintiff  offers  in  evidence  the 
paper  last  produced  by  the  witness  being  the  oil  key, 
and  the  same  is  marked  Plaintiff's  exhibit  No.  248. 

Q.  53.  Will  you  explain,  now,  this  oil  key  that  you 
have  produced? 

A.  The  oil  key  simply  shows  the  oils  which  have 
])een  used  in  both  our  copper  and  zinc  sections,  by 
our  own  Timber  Butte  numbers  for  these  oils.  For  in- 
stance, in  August,  1914  the  oil  key  shows  that  oils 
No.  6  and  No.  140  were  used;  that  is,  Timber  Butte 
Nos.  6  and  140.  The  oil  key  simply  states  briefly  the 
type  of  oil  and  the  producer. 

Q.  54.     For  example,  T.  B.  No.  6  is  what? 

A.  It  is  a  crude  turpentine  oil  produced  by  the 
(leorgia  Pine  &  Turpentine  Company. 

Q.    55.      What    does    LQ^   mean,    occurring    after 
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crude  turpentine  opposite  the  number  T.B.  No.  6  in 
the  oil  key? 

A.    I  suppose  that  is  simply  a  trade  name. 

Q.  56.  That  that  particlar  oil  used  by  you  at  that 
time  bore? 

A.  For  that  particular  oil;  probably  simply  a  trade 
designation  that  the  producer  gave  it. 

Q.  57.     T  B  140  is  shown  to  be  what? 

A.  T  B  140  is  oleic  acid  produced  by  C.  T.  Perry 
&  Co.,  of  Helena,  Montana. 

Q.  58.    And  so  throughout  the  entire  list? 

A.     Yes. 

Q.  59.  Now,  as  to  the  extent  of  the  use  of  this 
process  in  that  mill,  can  you  produce  some  figures 
for  us  from  the  original  records  of  the  company? 

A.  I  have  a  brief  outline  here  showing  the  ton- 
nage of  zinc  oi^  treated  in  the  zinc  section  from  the 
first  of  1915  up  to  and  including  the  first  three  months 
.)f   1917. 

MR.  KEN  YON:  Plaintiff  offers  the  paper  pro- 
duced by  the  witness  in  evidence,  and  it  is  marked 
plaintiff's   exhibit  No.  249. 

Q.  60.  Will  you  now  explain  the  figures  appear- 
ing on  this  exhibit? 

A.  The  first  column  shows  the  date;  the  second 
column  is  the  tonnage  of  original  mill  feed;  the  sheet 
shovv's  a  tonnage  of  160,461  tons  treated  during  the 
year  1915.  The  tons  treated  during  the  year  1916 
wtc^  201,455  tons.     For  theiirst  three  months  of  1917 
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872  tons  for  the  period  shown.  There  was  also  somt 
ore  treated  during  a  portion  of  the  year  1914,  during* 
the  time  that  we  operated. 

Q.  61.     Can  you  state  what  that  tonnage  was? 

A.  That  tonnage  was  67,107  tons.  That  makes 
a  total  tonnage  treated  in  the  zinc  section  of  470,- 
980  tons. 

Q.  62.  Now  proceed  with  the  explanation  of  ex- 
hibit 249.     What  does  the  third  column  show? 

A.  The  third  column  shows  the  assay  of  the  or 
iginal  feed  in  per  cent  of  zinc.  The  average  for  tht 
year  1915  is  shown  to  be  16.72%  zinc.  The  average 
for  1916  was  13.38  and  the  average  for  the  first  thret 
months  of  1917  is  shown  to  be  17.43.  I  might  state 
that,  taking  the  fractions,  the  tonnage  treated  during 
the  time  I  detail,  for  1915,  1916,  and  three  months  of 
1917,  is  one  ton  greater  than  what  I  gave — that  is, 
considering  the  fraction  which  is  on  the  report  here. 
The  sheet  also  shows  the  tonnage  of  gravity  con- 
centrates produced  as  a  zinc  concentrate,  as  a  copper - 
iron  concentrate,  and  as  a  lead  concentrate. 

Q.  63.  Those  concentrates  are  separated  by  the 
water  concentration  part  of  the  mill? 

A.     Yes. 

O.  64.  And  go  to  separate  bins  as  shown  in  your 
flow   sheet  ? 

A.     Yes. 

Q.  65,  Now,  proceed.  You  need  not  read  the  de- 
tails of  those  figures;  go  to  the  next  column,  flota- 
tion feed. 
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A.  i  lie  flotation  feed  is  the  difference  between 
the  original  feed  and  the  gravity  concentrates,  both 
as  to  tonnage  and  assay. 

Q.  60.  That  is  to  say,  the  three  gravity  concen- 
trates arc  added  together  and  subtracted  from  the 
original  mill  feed,  and  the  remainder  is  the  flotation 
feed  tonnage? 

A.     Yes,  sir. 

Q.  67.     And  that  is  how  you  get  tlie  figure,    148, 
|>.^6.83  for  the  year  1915,  etc.? 

A.     Yes,  sir. 

Q.  68.  And  how  is  the  figure  "assay  percentage 
zinc  in  flotation  feed"  obtained? 

A.  It  is  arrived  at  in  the  same  manner;  that  is,  the 
total  zinc  contained  in  the  gravity  concentrate  is  sub- 
tracted from  the  total  zinc  in  the  original  mill  feed, 
and  a  new  assay  per  cent  is  calculated  for  the  flota- 
tion feed. 

Q.  69.     Now.  what  is  the  next  column? 

A.  Ilie  next  column  shows  the  flotation  concen- 
trate in  tons  and  in  assay  per  cent  of  zinc. 

Q.  70.  That  is  the  result  of  the  flotation  opera- 
\  ion  ? 

A.  As  near  as  we  could  get  at  it,  that  is  the  rc- 
-^ult  of  flotation. 

O.    71.      .Vow,    what    is    the    next    column,    total    mill 
lilings: 

A.  The  total  mill  tailing  is  the  tailing  from  the 
rougher  machine,  including  the  zinc  in  the  solid  ma- 
terial,   and    also    the    small    amount    of    zinc    in    solu- 
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tion  in  the  tailing  water,     it  is  the  total  mill  tailing, 
which  leaves  the  mill.  ^  ^ 

Q.  72.    That  is  an  actual  measurement  ? 

A.  It  is  an  actual  assay,  with  an  automatic  sampler ; 
a  daily  assay,  and  the  tonnage,  of  course,  is  the  dif- 
ference between  the  original  feed  and  the  total  con- 
centrate shipped. 

Q.  73.  Now,  what  is  meant  by  the  four  columns 
under  the  head  "Recovery  of  Zinc  in  Original  Mill 
Feed"? 

A.  The  first  two  columns  indicate  the  recovery  of 
coarse  and  fine  zinc  concentrate  determined  in  two 
manners;  the  second  two  columns  under  that  head- 
ing are  the  recovery  of  zinc  in  all  of  the  concentrates 
produced,  determined  in  the  two  different  manners. 

Q.  74.  Those  two  different  ways  that  you  speak 
of  are  what? 

A.  The  first  shov/s  the  recovery  by  weight  and 
assay  of  the  concentrate  against  the  weight  and  assay 
of  the  original  feed.  The  second  is  the  weight  and 
assay  of  the  concentrates  against  the  tailings  assay. 

Q.  75.  Those  ways  of  figuring  the  recovery  arc 
both  proper  ways  of  figuring  recovery,  are  they;  they 
check  each  other? 

A.  They  are  both  reliable,  and  usually  check  each 
other,  if  all  the  assays  are  correct. 

Q.  76.  You  have  applied  those  two  ways  first,  tc 
the  fine  and  coarse  zinc  concentrate  produced,  and 
secondly  to  all  the  concentrates  produced,  in  columns 
1,  2,  3,  and  4? 
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A.     Yes. 

Q.  77.  And  finally,  the  last  two  columns,  headed 
"Estimated  Recovery  of  Zinc  in  Flotation  Feed"  how 
are  those  figures  obtained? 

A.  The  last  two  columns  represent  the  calculated 
flotation  recovery  against  the  flotation  feed. 

Q.  78.  Calculated  first  in  one  way  and  then  in  the 
other  way  that  you  have  explained? 

A.     Yes. 

Q.  79.  So  that  in  the  middle  of  the  table  under 
the  heading  "Flotation  Concentrate"  and  the  second 
column  under  the  heading  "Assay  Per  Cent  Zinc,"  is 
given  what  we  have  called  the  grade  of  the  flotation 
concentrate  in  zinc  contents? 

A.     Yes. 

Q.  80.  And  in  the  last  two  columns  of  the  exhibit 
are  given  what  we  have  called  the  recovery  by  flota- 
tion, expressed  in  zinc  recovery? 

A.     Yes;  against  the  flotation  feed. 

Q.  81.  Now.  will  you  please  in  a  similar  way,  des- 
cribe the  copper  section  of  the  mill  producing  a  flow 
sheet  for  that  purpose  if  you  have  one? 

A.     I  have  one. 

MR.  KENYON:  J  offer  in  evidence  the  flow 
sheet  produced  by  the  witness  and  it  is  marked  plain- 
tiff's exhibit  250. 

Flow    sheet   admitted   in   evidence   and    marked 
PLAINTIFF'S  EXHIBIT  250. 

Q.  S2.  Please  describe  that  copper  section  from  that 
flow"  sheet? 
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A.  The  tfppor  section  is  simply  a  flotation  section 
within  the  Timber  Butte  mill  used  for  that  purpose. 
No.  1  in  the  flow  sheet  indicates  the  tailing  pile  of 
the  Colusa-Parrot  copper  tailings,  at  the  old  Butte 
Reduction  Works  and  No.  2  is  the  electric  crane — the 
tails  are  simply  excavated  with  an  electric  crane  and 
4s- loaded  on  to  railroad  cars  and  sent  up  to  the  mill, 
to  No.  6,  which  is  the  storage  bin  from  which  the  tail- 
ing is  fed  by  an  automatic  feeder  and  by  spouts  to 
elevator  No.  8,  thence  to  Akins  and  Dorr  classifiers 
No.  9  and  10  to  two  Hardinge's  ball  mills  No.  11. 
The  tails  are  ground  fine  enough  to  overflow  the 
Akins  and  Dorr  classifiers  and  are  then  passed  to  a 
sludge  tank  No.  12  serving  as  a  storage  tank  for 
inequalities  in  the  feed,  and  then  from  the  sludge 
tank  the  pulp  is  sent  to  flotation  machines  13  and  14. 
No.  14  is  a  20  cell  machine  of  the  standard  Minerals 
Separation  type  and  No.  13  is  a  14  cell  standard  Min- 
erals Separation  machine.  The  first  13  cells  of  No. 
13  and  the  first  19  cells  of  No.  14  produce  a  finished 
copper  concentrate  which  is  sent  to  No.  16,  three- 
Dorr  thickeners,  which  thicken  the  concentrate  for 
filtering  through  No.  18,  two  Portland  filters.  From 
the  concentrate  bin  \9  the  filtered  concentrate  is  load- 
ed onto  railroad  cars  No.  20,  for  shipment  to  Ana- 
conda, to  the  Anaconda  Smelting  plant.  The  last 
cell  in  each  of  the  two  flotation  machines  produces  a 
middling  which  is  returned  to  the  head  of  the  flota 
tion  machine  in  closed  circuit. 
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Q.  83.      Through  elevator  No.   15? 

A.     Through  No.   15,  an  elevator. 

O.  84.     To  .sludge  tank  12? 

A.  To  sludge  tank  12.  The  tailing  froin  the  two 
flotation  machines  is  sent  to  waste. 

Q.  85.  When  did  this  copper  section  begin  opera- 
lion? 

A.     The  copper  .section  was  started  in   May,   19l0. 

Q.  80.  And  has  been  in  continuous  operation  ever 
since  ? 

A.    And  has  been  in  continuous  operation  ever  since. 

Q.  87.  And  what  has  been  the  total  tonnage  treated 
in  this  copper  section? 

A.  The  total  tonnage  up  to  and  including  the  montli 
..f  March,   1917,  was  89,453  dry  tons. 

Q.  88.  What  amount  of  oil  has  been  used  in  the 
operation  of  this  copper  section? 

A.  The  average  amount  of  oil  for  the  year  1916 
was  l.K^^  pounds  per  ton  of  original  feed  or  in  this 
case  per  ton  of  flotation  feed. 

0.  89.  And  in  the  three  months  of  1917.  the  first 
three  months? 

A.  The  average  for  the  first  three  nionlhs  of  1917 
was  2.28  ])ounds  per  ton. 

O.  90.     .'\nd  how  much  acid  was  used? 

A.  The  average  for  1916  was  9.38  pounds  per 
ton  and  the  average  for  the  three  mrmths  of  1917  was 
5.87  pounds  per  ton. 

Q.  91,  What  was  the  average  copper  content  of 
tlie  feed  of  this  copper  section? 
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/\      0.97  per  cent  copper. 

y.  92.  What  has  been  the  assay  of  the  tailings 
on  an  average? 

A.  The  average  tailing  in  1916  was  0.266  per  cent 
copper;  the  average  for  January,  1917,  was  0.258  per 
cent  copper.  The  average  for  February,  1917,  was 
0.218  and  the  average  for  March  was  0.210. 

Q.  93.  What  was  the  average  grade  of  concentrate 
produced  ? 

A.  The  average  grade  of  concentrate  for  1916  was 
9.085  per  cem  in  copper  with  10.43  ounces  in  silver ; 
0.02  .ounces  in  gold,  22.8  per  cent  iron;  26.5  per  cent 
insoluble.  I  have  the  average  grades  for  the  indi- 
vidual months  of  1917,  if  you  wish  them. 

O.  94.     Please  give  them? 

A.  The  concentrate  produced  in  January  averaged 
8.07  per  cent  for  the  copper;  9.43  ounces  for  the 
silver;  0.0167  ounces  for  the  gold;  22.93  per  cent  iron: 
31.53  per  cent  insoluble.  The  February  assay  aver- 
age was  7.95  per  cent  copper;  8.81  ounces  for  the 
silver;  0.0198  ounces  for  the  gold,  20.5  per  cent  for 
the  iron;  34.2  per  cent  for  the  insoluble j and  the  aver- 
ages for  March,  1917.  were  8.13  per  cent  for  the  cop- 
per; 10.04  ounces  for  the  silver;  0.02  ounces  for  the 
gold;  20.22  per  cent  for  the  iron;  32.48  per  cent  for 
insoluble. 

Q.  95.  And  where  does  the  ore  come  from  that 
is  fed  to  this  copper  section  and  concentrated  there? 

A.     This  ore  is— the  copper  ore  is  the  copper  tail- 
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ing-  at  tlie  Butte  Reduction  Works  or  works  at  Butte, 
produced  by  the  Colusa-Parrot  Company. 

Q.  96.  Is  it  a  rejection  of  former  processes  prac- 
ticed at  the  reduction  works? 

A.     It  is  a  reject  from  water-gravity  concentration. 

Q.  97.  What  is  the  surveyed  tonnage  of  that  dump 
of  reject? 

A.    Approximately  900,000  tons. 

Q.  98.  And  what  is  the  copper  content,  average 
copper  content  of  that  dump? 

A.  The  average  content  for  the  entire  tailing 
was  shown  to  be  1.05  per  cent  copper,  l:)y  thorough 
sampling. 

Q.  99.     And  the  silver? 

A.  The  silver  as  I  remember  it  was  1.16  or  1.19. 
one  of  the  two  figures. 

O.  100.     Ounces  per  ton? 

A.     Ounces  per  ton. 

O.  101.  What  was  the  value  of  that  copper  and 
silver  in  that  dum])  estimated  at  the  market  price  of 
25  cents  per  pound  lor  copper  and  considering  the  cost 
of- treatment  as  you  treat  it  in  your  copper  section? 

A.  Well,  the  profit  per  ton  right  now  would  be 
approximately  two  dollars. 

Q.  102.    $l,800,00^for  the  entire  dump? 

A.     Yes,   sir. 

Q.  103.  Where,  m  the  flotation  processes  that  you 
have  described,  you  return  middlings  to  the  head  of 
the  same  machine,  why  do  you  do  so?  What  is  your 
purpose  ? 
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A.  Simply  to  increase  the  grade  of  the  concentrate 
^vithout  injuring  the  tailings. 

Q.  104.     Do  you  do  it  to  save  oil  ? 

A.  No,  sir,  we  have  never  returned  middlings  tor 
that  purpose. 

Q.  105.    Have  you  ever  observed  that  it  did  save  oil 'i^ 

A.     i  can't  say  whether  it  saves  oil  or  not. 

Q.  106.     You  have  not  observed  that  it  has? 

A.     I  haven't  noticed  any. 

O.  107.  You  have  not  figured  on  saving  (^il  in  that 
way? 

A.     No,  sir. 

O.  108.  Now  with  regard  to  the  relation  of  the 
amount  of  sulphide  mineral  that  happens  to  be  pres- 
ent from  time  to  time  in  the  ore  being  treated,  to  the 
amount  of  oil  used  or  required,  have  you  ever  noticed 
or  observed  any  relation  between  them  such  that  when 
the  sulphide  increases  the  amount  of  oil  must  be  in- 
creased  and    vice    versa? 

A.  T  have  never  noticed  any  increase  due  to  min- 
eral  content. 

Q.  109.  Practice  has  never  demonstrated  in  you 
that    any    such    rule    actually    holds    good? 

A.     No,  sir. 

MR.   KKNYON^    The  witness  is  yours.   Mr.   Scott. 

CROSS  RXAMTNATION 
\\Y  MR.  SCOTT: 

X-Q.  110.  Ls  there  any  sub-aeration  in  any  of  your 
machines  in  either  of  these  plants,  air  coming  in  from 
the  bottom? 


p.  _  4385,   After  L.    5,   ,Wt   "  A.  I   don't 


quite."  ^.  1   Clout   suppose   it   is 
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A.     No,   sir. 

X-Q.  111.  Now,  is  the  pulp  level  regulated  at  the 
same  relative  height  in  the  rougher  cells  and  in  the 
cleaner  cells  of  the  zinc  section|^ 

X-Q.  112.  Intentionally  is  it  made  different  in  one 
than  the  other? 

A.  I  wouldn't  say  for  sure,  what  the  practice  of  the 
operators  is  right  at  present,  but  there  was  a  time 
when  the  levels  of  the  pulp  in  the  cleaner  cells  was  in 
question.  I  have  not  noticed  the  machines  from  that 
point  of  view  recently.  T  don't  know  what  they  would 
show. 

X-Q.  113.  This  time  you  speak  of  the  level  in  the 
cleaner  cells,  what  was  it;  what  did  you  say,  lower  or 
higher  ? 

A.  Well,  there  was  considerable  doubt  what  the 
proper  way  to  run  them  at  the  time  I  was  noticing 
them  was. 

X-Q.  114.  Did  you  finally  decide  on  any  way  to  do 
it,  that  it  should  be  higher  or  lower? 

A.  The  decision  was  made  by  the  flotation  fore- 
man.      I  have  not  followed  the  matter  to  date. 

X-Q.  115.  You  never  noticed  it  since  the  foreman 
has  decided  this  and  began  to  operate  the  cells? 

A.     Noticed  the  depth  of  the  froth? 

X-Q.  116.  Yes,  and  the  level  of  the  pulp  in  the 
roughers  and  cleaners. 

A.  I  wouldn't  say  for  certain,  but  I  would  say — 
it  was  my  impression  that  the  pulp  is  carried  thicker 
on  the  cleaners. 
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X-Q.   117.     Than  on  the  roughers. 

A.     Than  on  the  roughers. 

MR.  KENYON :  The  witness  seems  to  misunder- 
stand you.     He  says  pulp. 

THE  WITNESS:  You  mean  the  depth  of  the 
pulp  ? 

X-Q.  118.  MR.  SCOTT:  Yes,  the  depth  of  the 
pulp.  That  would  be  the  same  as  saying  that  the 
pulp's  level  was  lower  in  the  cleaners  than  in  the 
roughers,  wouldn't  it? 

A.     That  is  what  I  took  your  question  to  mean. 

X-Q.  119.  Where  do  you  add  acid  in  the  zinc  sec- 
tions? 

A.  In  the  sludge  tank,  preceding  the  flotation 
work.  ,   I 

X-Q.  120.  Can  you  form  any  idea  as  to  about  the 
time  interval  it  takes  for  the  pulp  to  go  from  the 
sludge  tank  to  the  flotation  machine,  that  is  whether 
it  would  be  minutes  or  hours,  on  the  average? 

A.  Well,  it  would  be  a  question  of  minutes  through 
the  flotation  machine,  I  presume. 

X-Q.  121.    Be  some  minutes,  you  think? 

A.  Well,  I  really  couldn't  tell.  I  have  no  definite 
knowledge  of  the  time  required  to  go  through  our  flo- 
tation machines. 

X-Q.  122.     And  v^here  is  the  oil  added? 

A.  The  oil  is  added  at  the  first  cell  of  the  rougher 
machine  in   our  zinc  section. 

X-Q.  123.  Do  you  use  any  other  reagents  than  the 
zinc — any  other  reagents  in  your  zinc  section  ? 
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A.  1  might  add  that  at  times  we  have  added  oil 
in  the  middle  of  the  machine,  but  our  practice  right  at 
the  present  time  is  to  add  the  oil  at  the  first  cell. 

X-Q.  124.  And  do  you  use  any  salt  or  mineral  re- 
agents in  the  zinc  section? 

A.     No,  we  do  not. 

X-Q.  125.  Can  you  state  whether  the  pulp  is  more 
— or  is  as  dense  when  it  reaches  the  flotation  ma- 
chine as  it  is  in  the  sludge  tank? 

A.     I  haven't  made  any — I   have  never   conducted 
any  experiments  along  that  line  at  all. 
•MR.  SCOTT:     That  will  be  all. 

(WITNESS  EXCUSED.) 

The  witness  notes  in  reading  the  above  that  the 
word  '*pulp"  in  his  answer  to  X-Q.  116  should  be 
"froth." 

CHARLES  H.  FULTON,  Called  as  a  witness  in  be- 
half of  the  plaintiff  in  rebuttal,  being  first  duly 
sworn,  testified  as  follows: 

DIRECT   EXAMINATION: 
BY  MR.  WILLIAMS: 

Q.  1.  Please  state  your  name,  age,  residence  and 
(Kcupation  ? 

A.  Charles  H.  Fulton;  43;  professor  of  metallurg\' 
in  the  Case  School  of  Applied  Science  at  Cleveland. 
Ohio;  residence,  Cleveland,  Ohio. 
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Q.  2.  Please  state  your  experience  in  matters  relat- 
ing to  mining  and  metallurgy? 

A.  I  am  a  graduate  of  the  Columbia  School  of 
Mines,  Columbia  University,  New  York  City,  in  1897. 
My  first  experience  in  practice  was  as  superintendent 
of  a  gold  mine  near  Redcliff,  Colorado.  T  held  that 
position  for  two  years.  After  that  I  was  instructor 
in  metallurgy  at  the  University  of  Wyoming  for  two 
years.  After  that  I  was  professor  of  metallurgy  at 
the  South  Dakota  State  School  of  Mines,  Rapid  City, 
South  Dakota,  for  five  years.  After  that  I  was  pres- 
ident of  the  South  Dakota  State  School  of  Mines  until 
1911.  From  1911  until  the  present  time  I  have  been 
professor  of  metallurgy  in  the  Case  School  of  Applied 
Science.  During  1906-8,  while  employed  at  the  South 
Dakota  State  School  of  Mines  I  also  held  the  posi- 
tion of  consulting  engineer  and  manager  for  the 
Standard  Smelting  Company  at  Rapid  City.  During 
my  residence  in  the  West  I  have  examined  a  large 
number  of  mining  properties  in  South  Dakota,  Colo- 
rado 'and  Idaho,  and  Have  done  other  professional 
metallurgical  work  in  a  consulting  capacity.  In  con- 
nection with  my  educational  work  every  summer  1 
have  had  occasion  to  visit  metallurgical  centers  with 
classes  of  students  and  in  this  manner  I  have  seen  a 
very  large  number  of  mills  and  metallurgical  works  in 
the  United  States  and  have  become  intimately  acquaint- 
ed with  the  practice  of  this  art.  I  have  seen  flotation 
carried  on  at  the  Inspiration  mines,  the  Miami  mine, 
and  the  Old  Dominion   mine  in  Arizona  and  at  the 


Anaconda  plant  m  Montana,  and  at  tne  Magna  mm 
of  the  Utah  Copper  Company  in  Utah. 

0.  3.     Please  explain  the  methods  employed  in  the 
practical  work  of  concentrating  ore  up  to  March,  1905. 

A.  I  shall  take  the  liberty  of  referring  to  my 
notes  in  this  connection.  The  final  recovery  of  metals 
from  their  ores  is  accomplished  in  most  instances  by  a 
smelting  operation.  This  is  particularly  true,  of  cop- 
per, lead  and  zinc,  and  to  a  considerable  extent  for 
gold  and  silver,  although  the  two  latter  metals,  es- 
pecially gold,  are  also  recovered  by  the  so-called  wet 
process,  in  which  chemical  solutions  are  employed. 
This  is  done  to  some  extent  for  ores  of  zinc;  copper 
in  a  minor  degree  is  recovered  by  wet  methods.  The 
great  bulk  of  all  the  metals  except  gold  is  recovered 
by  smelting  operations.  In  order  to  smelt  economical- 
ly it  is  necessary  that  the  furnace  charge  be  high  in 
metal  content.  Thus,  for  instance,  in  zinc  smelting 
it  is  necessary  that  the  ore  charge  into  the  retort  of 
the  distilling  furnace  contain  not  less  than  about  40 
per  cent  of  zinc. 

In  smelting  copper  concentrates  in  reverberatory 
furnaces,  the  same  general  condition  holds  true,  ex- 
cept that  a  lower  copper  content,  say  from  8%  upward, 
according  to  conditions,  is  required. 

Ores  with  this  high  metallic  content  are  relatively 
uncommon  and  the  great  bulk  of  ores  is  of  low  metal 
content,  in  fact  at  the  present  time,  great  quantities 
of  copper  ore  as  low  as  1.5  to  2  per  cent  copper  arc 
worked  at  good  profit.     Before  the  metal  in  these  low 


4390       Minerals  Separation,  Limited,  et  aL,  vs. 

Charles  H.  Fulton. 

grade  ores  can  be  recovered  economically  by  smelting 
it  is  necessary  to  concentrate  the  metallic  minerals  into 
a  small  bulk  of  high  grade  material.  This  is  done  by 
removing  a  portion  and  in  some  cases  nearly  all  of  the 
worthless  gangue,  the  operation  being  known  as 
concentration.  The  gangue  of  the  ore  is  the  non- 
metallic  part  of  the  ore,  or  the  earthy  minerals  such 
as  common  quartz,  the  lime  carbonate  and  such  barren 
rock  as  may  be.  mixed  with  the  ore. 

COMMON  PROCESS  OF  CONCENTRATION. 
The  common  process  of  concentration  consists  in 
crushing  the  ores  and  submitting  the  crushed  product 
10  the  action  of  water  currents  in  different  forms  of 
apparatus  whereby  the  heavier  metallic  minerals  are 
separated  from  the  lighter  gangue  chiefly  by  virtue 
of  the  difference  in  speoi^i^  gravity  between  the  two 
kinds  of  minerals.  In  order  to  effect  the  separation 
it  is  necessary  to  so  crush  the  ore  that  the  metallic 
minerals  be  freed  from  the  enclosing  gangue  after  the 
manner  that  the  kernel  of  a  nut  is  freed  from  the  en- 
closing shell.  It  is  evident  that  if  the  valuable  metal- 
He  mineral  occurs  in  relatively  large  pieces  or  crystals, 
the  crushing  may  be  coarse,  but  if  the  valuable  min- 
eral occurs  finely  disseminated  in  small  particles  the 
crushing  must  be  fine  in  order  to  free  the  valuable 
mineral   from  the  gangue. 

It  is  well  known  that  many  of  the  metallic  minerals, 
particularly  the  sulphides  of  lead,  copper,  silver,  etc., 
are  much  more  brittle  and  friable  than  the  gangue  so 
that  in  the  process  of  crushing  the  amount  of  fine  par- 
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tides  of  these  minerals  produced  is  relatively  much 
greater  than  that  of  the  fme  gangue  particles.  These 
very  fine  particles  of  metallic  mineral  and  gangue  -a^ 
■  ihown  as  slimes.  The  above  facts  would  not  have  any 
particular  significance  except  for  the  phenomenon 
that  the  fine  slime  particles  do  not  obey  the  laws  by 
means  of  which  large  and  moderate  sized  particles  are 
recovered  in  the  ordinary  process  of  concentration, 
and  hence  in  a  large  measure  are  lost. 

in  ^.inrf^^-ni.r;]tion  with  concentration  practice,  slime 
is  solid  matter  in  such  a  fine  state  of  subdivision  that 
the  viscosity  of  the  medium  in  which  it  is  suspended  is 
able  to  retard  the  velocity  of  its  settlement  by  impart- 
ing to  it  a  virtual  specific  gravity  less  than  normal. 
Applied  particularly  to  the  metallic  minerals  in  a  fine 
<tate  of  subdivision  this  s^sins  that  the  small  mineral 
particles  act  as  if  ihey  had  a  specific  gravity  approxi- 
mately that  of  the  moderate  sized  gangue  particles. 
Since  in  concentration  it  is  the  difiference  in  specific 
gravity  which  causes  the  separation  of  \  valuable 
mineral  from  gangue,  anything  which  causes  the  vir- 
tual specific  gravity  of  the  valuable  mineral  to  ap- 
proach that  of  the  gangue  will  cause  the  valuable  min- 
eral to  join  the  gangue  and  thus  be  lost. 

It  is  apparent  from  the  above  that  from  the  stand- 
point of  the  ordinary  concentration  process  the  produc- 
tion of  slimes  is  to  be  avoided  as  much  as  possible^  for, 
while  a  wealth  of  apparatus  exists  for  the  recovery 
of  slime,  such  as  slime  concentrating  tables,  canvas 
tables  and  buddies,  none  of  these  make  high  recovery 
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and  they  simply  represent  the  best  there  is  available  for 
the  purpose. 

However,  in  endeavoring  to  avoid  the  production  of 
slimes,  another  serious  difficulty  arises  which  leads 
to  conditions  as  bad,  if  not  worse  than  the  production 
of  slimes.  With  ores  that  have  the  valuable  mineral 
disseminated  in  comparatively  fine  particles  through- 
out the  mass  of  gangue,  fine  crushing  is  essential  in 
order  to  free  the  particles  of  valuable  mineral.  If  this 
be  not  done,  and  particles  of  valuable  mineral  remain 
attached  to  particles  of  gangue,  the  specific  gravity  of 
the  piece  is  such  that  it  will  probably  not  join  the 
concentrate  but  will  pass  out  with  the  gangue  and  thus 
be  lost.  Or  if  it  is  recovered,  it  carries  with  it  the 
objectionable  gangue. 

It  is  therefore  evident  that  in  the  ordinary  process 
of  concentration  a  balance  must  be  struck  between 
fine  crushing,  which  will  produce  a  large  amount  of 
slime,  and  such  a  degree  of  crushing  as  will  produce 
but  little  slime  but  will  permit  valuable  mineral  to  re- 
main locked  up  in  the  gangue.  If  methods  were  at 
hand  for  a  substantially  complete  recovery  of  the  val- 
uable mineral  in  the  form  of  slime,  fine  crushing  wouLI 
lead  to  very  high  extraction  of  valuable  mineral  from 
the  ore,  but  all  known  methods  and  devices  of  the  ordi- 
nary concentration  system  when  applied  commercially 
fall  far  short  of  complete  recovery.  The  ore  is  there- 
fore crushed  to  such  a  degree  in  each  individual  case 
as  will  yield  the  economic  recovery  under  the  existing 
circumstances. 
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While  the  foregoing  statements  represent  facts  that 
are  a  matter  of  common  knowledge  to  metallurgical 
and  mining  engineers  it  is  desirable  to  confirm  them 
by  quotations  from  the  writings  of  the  foremost  au- 
thority of  the  world  on  ore-dressing,  Professor  R.  H. 
Richards. 

ORE  DRESSING,  Vol  1,  page  303. 

Q.  4.  This  book  that  you  have  produced,  when  was 
it  published? 

A.    It  is  the  edition  of  1903. 

O.  5.  Have  you  any  knowledge  personally  of  the 
fact  that  this  book  was  published  in  1903? 

A.  I  bought  this  particular  volume  in  1903;  the 
date  is  marked  in  the  book. 

O.  6.    With  your  signature? 

A.     Yes. 

MR.  WILLIAMS:  I  think  it  is  admitted  that  this 
is  a  publication  of  1903. 

MR.  KREMER:  It  is  certainly  not  disputed,  Mr. 
Williams. 

Q.  7.  And  volume  2,  w^hat  is  the  date  of  the  publi- 
cation? 

A.     1905. 

O.  8.  And  did  you  purchase  that  book  at  the  time 
of  its  publication? 

A.    Yes,  I  did.    That  is  not  my  own  copy,  however. 

O.  9.  Have  you  these  quotations  in  your  notes  so 
that  you  do  not  need  to  refer  to  the  book? 

A.    I  have. 

"Extent  of  crushing  desired.     At  first  sight  it  would 
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seem  desirable  to  crush  rock  down  to  a  size  which  shall 
be  equal  to  the  size  of  the  smallest  particle  of  valuable 
mineral.  This  would  ensure  perfect  separation.  In 
practice,  however,  there  are  several  objections  to  this 
plan.  It  causes  all  the  coarser  particles  of  valuable 
mineral  and  gangue  which  are  unlocked  at  larger  sizes, 
to  be  crushed  unnecessarily,  thereby  using  an  extra 
amount  of  power  and  causing  an  increase  in  the 
amount  of  slimes  which  are  difficult  to  separate  and 
which  cause  loss.  This  trouble  of  slimes  is  aggravated 
by  the  fact  that  in  a  majority  of  cases  the  valuable 
mineral  is  softer  than  the  gangue  and  hence  slimes 
more.  For  all  these  reasons  it  is  an  advantage  in  most 
cases,  except  where  the  mineral  is  all  finely  dissemin- 
ated to  crush  first  to  a  much  coarser  size  than  the 
finest  particle,  then  to  separate  out  as  much  clean  min- 
eral and  clean  gangue  as  possible,  and  to  recrush  the 
residue.  This  process  can  be  repeated  indefinitely,  but 
in  practice  the  added  cost  and  the  mechanical  difficul- 
ties limit  the  number  of  repetitions  to  one  or  two.  The 
ideal  thing  in  crushing  would  be  to  have  every  grain  of 
mineral  remain  intact  and  be  entirely  cleaned  from  all 
adhering  particles  of  gangue.  This  is  impossible  to 
obtain  in  practice  and  there  will  always  be  some  par- 
ticles of  mineral  which^are  entirelv  surrounded  by 
gangue.  Such  particles  are  known  as  attached  or  in- 
cluded grains  and  help  to  make  up  the  middling  pro- 
duct in  the  subsequent  separation." 

Vol  II,  page  1120.     ''The  slime  question  is  one  point 
on  which  the  author  believes  there  is  much  room  for 


p.  4394,  L.  26,  after   "  which  "   insert   "  have    particles    of 
gangue  attached  to  them  or  which  " 
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improvement.  In  discussing  this  question  there  are 
two  ideas  to  be  considered:  First,  the  means  of  pre- 
venting slimes  as  far  as  possible;  second,  the  arrange- 
ment for  treating  such  as  are  unavoidably  made.  For 
the  prevention  of  slimes  the  use  of  graded  crushing, 
graded  sizing  and  graded  jigging  is  probably  the  great- 
est help.  This  has  been  previousl}^  discussed  in  sev- 
eral places  in  the  book  and  needs  no  further  explana- 
tion here.  For  the  crushing,  rolls  are  to  be  preferred, 
in  general,  to  stamps  and  most  other  fine  pulverizers. 
Only  on  rare  occasions,  as  for  the  very  fine  crushing 
of  middlings,  is  the  use  of  stamps  justifiable.  On  a 
soft  galena-blende  ore  at  Ramsbeck,  in  Westphalia, 
the  grizzley  has  only  30  mm.  spaces,  instead  of  the 
usual  50  or  60  mm.  This  sends  finer  ore  to  the  cob- 
bing and  avoids  much  of  the  fines  which  would  be 
made  if  the  stuff  between  30  and  60  mm.  w^ere  crushed 
directly  by  machine.  While  graded  sizing  will  save 
losses  by  slimes,  yet,  when  carried  to  extremes,  the  ad- 
vantage desired  may  be  lost  owing  to  the  large  amount 
of  attrition  which  results  from  the  rounding  of  the 
grains  in  passing  the  ore  over  the  large  number  of 
screens  and  concentrators  necessary  wlien  close'  sizing 
is  used.  This  attrition  causes  losses  in  slimes.  Attri- 
tion may  occur  in  other  ways,  and  to  keep  it  down  all 
unnecessary  handling  of  the  ore  should  be  avoided  and 
the  necessar}'  handling  should  be  done  by  proper  ma- 
chinery. For  example,  the  use  of  centrifugal  pumps, 
especially  of  the  radial  discharge  type,  is  to  be  con- 
demned for  elevating  soft  ores  like  galena ;  bucket  ele- 
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vators  would  be  better.  There  is  one  loss  from  attri- 
tion that  cannot  well  be  prevented,  and  that  is  from 
the  wear  that  occurs  in  the  bed  of  a  jig.  Slime  losses 
may  be  reduced  by  taking  care  that  where  the  coarse  is 
separated  from  the  fine  it  be  thoroughly  done.  By  ex- 
ercising this  care  not  only  will  losses  of  slimes  be  saved, 
but  the  washing  of  the  coarser  material  is  better  and 
easier  done.  Examples  of  losses  of  slime  from  its  be- 
ing mixed  with  coarse  are  on  jigs  which  are  fed  im- 
perfectly with  classified  materials,  slime  table  and 
vanners  fed  with  extremely  fine  pulp  mixed  with  the 
coarse.  On  the  slime  tables  the  very  fine  concentrates 
are  lost  on  the  sand  side  of  the  table,  while  on  the  van- 
ner  they  pass  down  with  the  tailings.  The  remedy  for 
both  of  these  losses  is  to  separate  out  the  extremely 
fine  and  treat  it  by  itself.  Greasy  flotation  is  a  source 
of  slime  loss  which  may  be  partly  prevented  by  making 
sure  that  the  ore  is  thoroughly  wetted  at  the  start  and 
that  during  the  course  of  its  treatment  it  does  n(3thave 
an  opporunity  to  partly  dry  again.  The  actual  treat- 
ment of  fine  slimes  is  by  no  means  an  easy  problem. 
Some  mills,  for  example,  settle  the  whole  overflow  of 
their  classifiers  and  send  these  settlings  directly  to  the 
smelter  without  any  further  treatment.  Extremely 
fine  slimes  should  not  ordinarily  be  treated  on  a  van- 
ner,  but  rather  on  a  slime  table  or  a  canvas  table,  be- 
cause the  shaking  motion  does  not  allow  the  fine  par- 
ticles to  settle  out  of  the  rapid  upper  layer  of  the 
water." 

Vol.  I,  page  4.     "Greasiness.     This  is  the  term  used 
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to  express  the  tendency  of  minerals  to  float  on  the 
surface  of  water  as  if  they  were  greasy.  It  is  caused 
by  the  aversion  of  the  surface  of  the  particle  to  be- 
come wetted.  The  particle  may  carry  an  air  bubble 
down  with  it,  which  later  floats  it  to  the  surface,  or  its 
dry  surface  may  prevent  its  sinking  at  all,  the  particle 
floating  at  the  base  of  a  little  dimple  or  depression  on 
the  surface  of  the  water.  This  causes  much  trouble  in 
ore-dressing.  All  minerals  exhibit  the  tendency,  but 
with  some  species  it  is  very  marked;  for  instance,  in 
native  copper,  native  gold,  cassiterite,  sphalerite, 
graphite,  and  some  of  the  silver  minerals.  This  prop- 
erty may  be  regarded  rather  as  a  difficulty  to  be  over- 
come than  as  a  help,  for  the  reason  that  it  cannot  be 
depended  upon — at  one  moment  a  given  grain  will 
float,  at  another  it  will  sink.  An  approach  towards  a 
useful  effect  may  be  gained  by  forcing  large  quantities 
of  air  in  fine  bubbles  to  the  bottom  of  the  sand  in  a 
watef  tank.  The  floating  scum  when  caught  by  gentle 
dipping  transverse  gates  often  gives  a  higher  assay 
than  any  product  in  the  mill." 

Vol.  II,  p.  890.  ''Greasy  Flotation.  When  particles 
refuse  to  become  wetted  they  may  float  in  a  little  dim- 
ple in  the  surface  of  the  water,  or  if  immersed  they 
may  retain  attached  to  them  air  bubbles  which  float 
them  up  later.  This  principle,  however,  is  so  unrelia- 
ble and  difficult  to  control  that  it  is  usually  considered 
more  an  injury  than  a  benefit." 

Vol.  II,  page  1119.  "Tendency  and  Future.  The 
tendency  is  distinctly  toward  graded  crushing,  graded 
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sizing  and  graded  washiiig.  The  jigging  of  larger  sizes 
is  being  experimented  upon  until  certain  mills  are  jig- 
ging 1  to  4f5_inch  stuff  with  good  results  in  the  pre- 
vention of  slimes  and  in  diminishing  the  cost  of  crush- 
ing. Although  the  invention  of  tables  of  the  Wilfley 
type  has  given  some  strength  to  the  plan  advocated  by 
Hallet  and  Bartlett  of  breaking  the  whole  lot  of  ore  to 
a  small  size  before  abstracting  any  portion  of  the  val- 
ues, yet  this  scheme  seems  destined  to  be  of  limited  ap- 
plication only,  since  the  former  scheme  has  too  great 
advantages  over  it;  the  lump  ore  is  not  slimed  with  its 
resultant  losses,  and  the  power  for  crushing  is  saved. 
The  future  progress  to  be  made  in  ore  dressing  will 
probably  be  more  in  the  development  and  perfection  of 
existing  processes  and  machines  than  in  the  introduc- 
tion of  new  processes.  Not  that  new  processes  do  not 
appear — for  they  are  brought  out  constantly — but  their 
disappearance  is  usually  as  sudden  as  their  appear- 
ance. The  modern  wet  concentration  method  seems 
',minent^y  suited  to  most  of  the  problems,  but  it  is  weak 
or  altogether  fails  when  there  is  only  a  slight  differ- 
ence in  specific  gravity  between  the  mineral  and  the 
gangue,  or  when  water  is  lacking,  or  when  dealing 
with  very  fine  slimes.  Under  these  conditions  it  be- 
comes necessary  to  make  use  of  some  one  of  the  sev- 
eral processes  given  in  Chapter  XVIII  of  the  book. 
For  separation  in  such  cases  a  broad  theoretical  basis 
is  lacking." 

The  chapter  18  referred  to  includes  "operations  of 
occasional  application,  such  as  magnetic  concentration. 
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roasting  for  magnetism,  pneumatic  concentration,"  and 
the  following  line  of  processes: 

"1.     Separation  by  centrifugal  force. 

"2.     Roasting  by  porosity. 

"3.     Heating  for  decrepitation. 

"4.     Disintegration  followed  by  screening. 

**5.  Disintegration  followed  by  settling  or  elutria- 
tion. 

"6.    Weathering. 

"7.     Adhesion.'' 

Under  adhesion,  the  Elmore  process  of  bulk  oil  flo- 
tation is  described  on  page  831  of  Vol  II. 

"Theoretically  the  proper  application  of  principle- 
should  have  a  perfect  separation  wdth  a  given  ore. 
Practice,  however,  seldom,  if  ever,  obtains  such  re- 
sults, and  the  chief  reasons  for  imperfect  work  are 
given  in  the  order  of  their  importance  below. 

(a)  Fine  slimes. 

(b)  Included  grains,  meaning  grains  still  attached 
to  or  surrounded  by  gangue. 

(c)  Flattish  grains. 

(d)  Compact  grains,  which  has  an  effect  if  the 
concentrator  is  run  too  fast. 

(c)     Oxidized,  or  w^eathered  grains. 

Quotation  from  Vol.  II,  page  892. 

"Considering  mills  1  to  43  inclusive,  we  have  the 
valuable  mineral  contained  in  the  form  of  sulphide,  as- 
sociated with  gangue.  We  have,  after  crushing,  the 
valuable  mineral  existing,  as 

(a)     Compact  grains, 
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(b)  Flattish  grains, 

(c)  Included  grains, 

(d)  Fine  slimes." 

Whereupon  an  adjournment  was  taken  until  2  p.  m. 

2  p.m.  May  10,  1917. 

The  compact  grains  (a)  are  easily  separated  unless 
the  machines  are  run  too  fast.  The  flattish  grains  (b) 
are  difficult  to  separate  owing  to  their  slowness  in 
settling.  The  included  grains  (c)  prevent  a  perfect 
separation  since  they  oblige  us  to  send  gangue  into  the 
heads  (Concentrates)  and  values  into  the  tailings,  or 
else  make  a  middling  product  requiring  retreatment. 
This  middling  product  will  include  also  some  of  the 
flattish  grains.  The  fine  slimes  (d)  are  saved  with 
difficulty  because  they  settle  so  slowly  and  are  so  easily 
carried  forward  by  water  current  that  the  commercial 
limit  is  reached  before  the  last  of  the  values  is  saved." 

From  the  foregoing  explanations  and  citations  it  is 
evident  that  the  common  process  of  concentratioii  is 
far  from  perfect  and  that  there  is  much  room  for  im- 
provement. Its  chief  imperfections  lie  in  its  inability 
to  deal  satisfactorily  with  slimes,  or  the  ^i:ay  fine  par- 
ticles produced  during  crushing,  and  hence  in  most  in- 
stances the  operations  of  the  process  are  conducted  in 
such  a  manner  as  to  prevent  as  far  as  possible  the  pro- 
duction of  slimes.  The  avoidance  of  slimes,  however, 
carries  its  penalty  with  it  for  if  slimes  are  avoided 
part  of  the  ore  is  insufficiently  crushed  and  the  so- 
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called  ''included  grains,"  previously  defined,  appear 
and  cause  difficulty,  for  they  are  apt  to  be  lost  by  join- 
ing the  gangue,  and  if  they  are  separated  out  as  a  mid- 
dle product,  they  must  be  recrushed  to  a  fine  state, 
thus  giving  rise  to  a  certain  amount  of  slimes.  In  ex- 
ceptional ores  that  contain  the  valuable  mineral  in 
comparatively  large  grains  the  slime  question  may  not 
be  a  very  serious  one,  and  recoveries  of  between  80 
and  90%  of  the  valuable  mineral  are  possible,  but  if  as 
usual  the  ores  contain  the  valuable  mineral  dissemin- 
ated throughout  the  mass  in  fine  and  very  fine  grains 
it  is  necessary  to  crush  all  the  ore  to  a  fine  state  at  the 
very  beginning  of  the  concentration  operation  with  the 
consequent  production  of  a  large  amount  of  slime. 

If  average  disseminated  copper  ore  be  taken  as  the 
basis  for  a  calculation,  the  ore  will  contain  1.82%  cop- 
per. This  is  equivalent  to  36.42  pounds  of  copper  per 
ton  of  ore.  The  average  recovery  or  yield  by  the  ord- 
inary concentration  process  on  this  type  of  ore  may 
be  taken  as  about  70%  (maximum),  equal  to  25.5 
pounds  of  copper  per  ton  of  ore.  The  loss  therefore 
is  10.9  lbs.  of  copper  per  ton.  The  above  recovery  is 
the  best  obtainable  by  very  careful  work  aided  by  ex- 
tensive installations  of  slime  saving  devices,  such  as 
thickeners,  tables  and  buddies.  The  recovery  by  smelt- 
ing may  be  assumed  to  average  92%,  so  that  an  ore 
containing  36.42  lbs.  of  copper  will  yield  23.46  pounds 
of  copper  bullion.  This  at  14  cents  is  equal  to  $3.28. 
The  total  cost  of  production  of  the  copper  in  a  ton  of 
ore  must  therefore  be  less  than  this.    In  some  instances 
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the  cost  approaches  closely  to  this  figure  so  that  the 
margin  is  small  indeed.  If  a  marked  drop  occurs  in 
the  price  of  copper,  the  margin  disappears  and  may 
turn  to  a  loss. 

If  a  comparatively  simple  process  were  found  to  re- 
place the  elaborate  and  imperfect  slime  concentration 
system  now  commonly  in  use,  and  which  would  in- 
crease the  extraction  or  yield  to  90%  of  the  copper  in 
the  ore  and  above,  and  at  no  greater  cost,  it  is  per- 
fectly evident  that  considering  the  tremendous  inter- 
ests involved,  such  a  discovery  would  be  considered 
epoch  making  in  the  mining  industry. 

Further,  if  this  process  were  applicable  to  lead  and 
zinc  ores,  in  the  same  manner  as  for  copper  ores,  it 
would  take  on  even  greater  importance,  and  be  entitled 
to  rank  as  one  of  the  great  inventions  of  the  metallurg- 
ical art. 

The  bothersome  slimes  problem  would  disappear,  as 
slimes  could  be  treated  without  difficulty.  Fine  crush- 
ing could  be  resorted  to  so  as  to  liberate  practically 
all  mineral  particles  from  gangue,  and  the  loss  from 
included  grains  be  avoided.  The  whole  concentration 
system  could  be  much  simplified,  for  in  place  of  the 
complicated  crushing  in  stages,  graded  sizing  and 
graded  washing,  the  ore  could  be  at  once  reduced  to 
fines  by  two  or  three  crushings,  and  the  fine  product 
treated,  the  sand  by  water  concentration,  the  slime  by 
the  simple  new  process  in  question,  or  the  whole  prod- 
uct be  treated  by  the  new  process. 

I  have  now  described  the  art  as  it  existed  in  the  mills 
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and  the  expectations  of  the  art  as  expressed  in  its  liter- 
ature on  and  about  March,  1905,  and  where  I  have 
used  the  term  concentration,  or  the  term  "common 
process  of  concentration,"  I  have  referred  to  the  then 
known  water  concentration  processes  that  I  have  de- 
scribed. 

O.  10.  Now,  todav,  where  flotation  is  not  in  use  is 
or  is  not  this  process  of  water  concentration  the  process 
of  the  art? 

A.     Yes,  it  is. 

O.  11.  Were  you  one  of  the  parties  representing 
the  plaintiff  who  went  to  the  Magna  plant  of  the  Utah 
Copper  Company  during  this  trial  and  observed  the 
operations  being  conducted  at  that  plant? 

A.     I  was. 

O.    12.      I    show   you    plaintiff's    exhibit   245,    flow 

sheet.    Magna   mill,   Utah    Copper    Company,    visit   of 

\pril  22nd,  and  ask  you  whether  or  not  that  correctly 

represents   the   operations   as   they  proceeded   on   that 

day? 

A.     It  does. 

O.  13.  Will  you  from  your  memory  describe  gener- 
ally the  operations  that  were  conducted  there  and  the 
observations  made  by  you? 

A.  In  the  Magna  plant  there  were  two  sets  of  Jan- 
ney  Flotation  machines.  The  machines  were  treating 
the  concentrate  from  Frue  vanners.  The  concentrate 
from  the  vanners  were  collected  and  sent  to  a  hy- 
draulic classifier,  the  overflow  from  which,  with  a 
certain  amount  of  underflow,  passed  to  the  Dorr  thick- 
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ener  and  a  number  of  settling  cones.  The  thickened 
product  from  the  settling  cones  and  the  Dorr  thick- 
ener passed  to  a  sludge  box,  and  from  the  sludge  box 
were  fed  to  a  Janney  agitator  known  as  emulsifiers, 
and  from  the  emulsifiers  passed  to  double  spitzkasten 
cells,  17  in  one  machine  and  16  in  the  other.  The  oil 
was  fed  below  the  sludge  tanks  in  a  separate  box.  I 
watched  particularly  the  machine  known  as  number  1 
which  had  17  double  spitzkasten. 

Q.  14.  What  did  you  observe  in  the  spitzkasten  of 
this  machine? 

A.  I  observed  froth  being  discharged  from  the 
spitzkasten  in  cell  Nos.  2,  3,  4,  5,  and  6,  which  was 
led  away  as  finished  concentrate.  The  froth  dis 
charged  from  other  cells,  that  is  from  below  six  to  17, 
was  returned  to  the  ?f^gt  box  as  a  middling.  I  ob- 
served the  oil  feed  at  the  head  of  the  emulsifiers  and 
saw  the  tailings  discharged  from  the  machine.  I  furth- 
er saw  the  addition  of  the  reagent  which  is  termed 
calura,  both  at  the  head  of  the  machine  with  the  oil 
and  at  a  number  of  cells  from  the  top  towards  the  bot- 
tom. 

Q.  15.  Is  this  feed  of  the  calura  indicated  in  the 
flow  sheet,  plaintiff's  exhibit  245? 

A.     Yes,   that   is   correct. 

O.  16.  What  was  the  condition  of  things  in  the 
spitzkasten  number  1  as  observed  by  you? 

A.  Spitzkasten  number  1  was  not  discharging  ma- 
terial regularly.  It  was  not  provided  with  a  discharge 
paddle.     There  was  room  for  it  there,  but  it  was  not 
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in  operation  so  that  spitzkasten  number  1  was  we  might 
say  practically  lying  dormant  and  was  not  an  active 
cell  for  the  discharge  of  froth. 

Q.  17.  Does  what  you  saw  apply  to  both  of  the 
spitzkasten  of  cell  number   1? 

A.  Well,  if  I  stand  at  the  b/ttom  of  the  machine 
and  look  toward  the  head,  the  right  spitzkasten  num- 
ber 1  was  very  inactive.  There  would  be  a  little  flow 
of  material  from  its  surface,  perhaps  five  or  ten  min- 
utes every  hour.  The  left  one,  however,  would  dis- 
charge somewhat  more  frequently,  although  by  no 
means  regularly. 

Q.  18.  This  matter  of  the  discharge  of  the  spitz- 
kasten is  that  a  matter  of  adjustment  of  levels? 

A.  Yes,  there  is  a  valve  on  each  spitzkasten,  the 
amount  of  opening  or  closing  of  which  determines  the 
overflow  over  the  lip  of  the  spitzkasten. 

Q.  19.  Was  a  specimen  taken  from  spitzkasten  num- 
ber 1? 

A.     It  was. 

Q.  20.  What  have  you  to  say  as  to  that  specimen? 
What  was  it  a  specimen  of? 

A.  The  specimen  was  that  of  a  float — of  the  float 
on  top  of  the  spitzkasten.  It  was  very  oily  in  appear- 
ance and  when  taken  on  a  glass  disc  or  watch  glass — a 
large  one — and  wetted  down  with  water  it  seemed  to 
divide  itself  into  three  compounds;  first,  a  sort  of  float- 
ing oily  emulsion  carrying  traces  of  mineral  and,  sec- 
ond, oil-air  bubbles,  like  frog  spawns,  call  it,  carrying 
very  little  mineral  and  easily  separated  from  the  rest 
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of  the  material  by  panning,  and  third,  the  ordinary  agi- 
tation froth,  but  in  small  amounts. 

Q.  21.  Now,  what  did  you  observe  and  what  was 
done  as  to  the  second  spitzkasten? 

A.  The  second  spitzkasten  was  discharging  the  agi- 
tation froth  regularly.  It  had  a  more  oily  appearance 
than  froth  that  I  have  seen  at  other  mills. 

Q.  22.     And  the  third  spitzkasten? 

A.  The  third  was  very  similar  to  the  second,  per- 
haps with  somewhat  less  oil  apparent. 

Q.  23.     And  the  fourth? 

A.  The  fourth,  like  the  third.  The  four|:h  spitz- 
kasten, to  my  recollection,  discharged  more  froth  than 
the  second  or  third. 

Q.  24.     Now,  as  to  the  fifth  and  sixth? 

A.  Like  the  fourth,  except  that  the  froth  became 
somewhat  less  oily,  quite  noticeably  so,  on  the  fifth  and 
sixth. 

Q.  25.  And  the  sixth,  as  you  have  described  it,  was 
the  last  one  which  discharged  a  finished  concentrate? 

A.    The  last  one  to  discharge  a  finished  concentrate. 

Q.  26.  Now,  we  come  to  No.  7;  what  did  you  ob- 
serve on  the  surface  of  that  spitzkasten? 

A.  No.  7  on  the  surface  had  a  whitish  gray  froth  in 
relatively  small  amounts,  and  small  floating  areas  of 
oily  material,  a  sort  of  oily  float.  The  amount  of 
froth  on  No  7  was  very  decidedly  less  than  on  Nos. 
5  and  6.  The  overflow — the  water  level  was  carried 
much  higher  on  No.  7  than  it  was  on  5  and  6  and  the 
froth  more  readily  discharged. 
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Q.  27.  And  now  you  might  follow  those  spitzkas- 
ten  down  the  line,  making  any  further  comments  or 
grouping  them  together  as  you  think  best. 

A.  The  amount  of  froth  diminished  as  we  progress 
from  No.  7  down  to  No.  17.  The  amount  of  oily  float 
also  diminished  very  appreciably,  so  that  on  the  lower 
ones  of  the  machine  this  was  not  apparent.  The  only 
overflow  there  was  the  light-colored  froth. 

Q.  28.  Now,  were  your  observations  and  the  tak- 
ing of  specimens  confined  to  the  spitzkasten  at  one 
side  of  these  double  machines? 

A.  They  were;  to  the  right  side  when  facing  the 
head  of  the  machine. 

Q.  29.  Was  that  by  agreement  with  the  representa- 
tives of  the  defendant? 

A.     It  was. 

Q.  30.  The  matter  of  the  determination  of  the 
amounts  of  oil  and  of  the  assays  as  to  the  amount  of 
metal  in  the  floats  was  not  attended  to  by  you,  was  it? 

A.    It  was  not. 

O.  31.  What  was  done  with  the  specimens  that 
were  taken? 

A.  We  took  all  the  specimens  and  transported  them 
by  a  car,  ourselves  being  present,  to  Salt  Lake  City, 
and  there  they  were  placed  on  the  railroad  train  and 
delivered  to  the  laboratory  in  Butte. 

Q.  32.    The  laboratory  of  the  plaintiff? 

A.      Yes. 

Q.  33.  At  the  time  of  the  inspection  by  our  repre- 
sentatives of  the    Butte  &   Superior    plant,    Sunday, 
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April  29th,  were  you  or  were  you  not  present  in  Butte? 
A.     I  was  not  present. 

O.  34.    You  had  gone  back  home  for  a  time? 
A.    Yes. 


CROSS-EXAMINATION. 
BY  MR.  SCOTT: 

X-Q.  35.  Did  you  understand  the  process  by  which 
this  froth  was  made  which  you  saw  in  the  plant  of  the 
Magna  plant  at  the  Utah  Copper  Company? 

A.     I  believe  I  did,  yes. 

X-Q.  Z6.  What  was  your  purpose  in  going  there  to 
inspect  the  operations? 

A.  We  went  to  the  Magna  plant  to  see  in  what  man- 
ner the  plant  was  operated  and  under  what  conditions 
it  was  operated. 

X-Q.  2>7.  Did  you  consider  the  operations  that  you 
saw  at  Magna  as  conducted  according  to  the  same 
process  as  the  operations  at  the  Butte  &  Superior  mill? 

A.    I  did  not  see  the  Butte  &  Superior  mill. 

X-Q.  38.  Oh,  you  did  not  see  the  Butte  &  Superior 
mill;  I  beg  your  pardon.  You  have  seen  operations 
conducted  at  other  mills,  have  you  not? 

A.     I  have. 

X-Q.  39.     By  an  agitation  froth  process? 

A.     I  have. 

X-Q.  40.    At  what  other  mills? 

A.  I  have  seen  the  process  conducted  at  the  Inspira- 
tion mill  in  Arizona,  at  the  Miami  mill  in  Arizona,  at 
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the  Old  Dominion  mill  in  Arizona,  and  at  the  Anacon- 
da mill  at  Anaconda. 

X-Q.  41.  Do  you  regard  that  operation  that  you 
saw  carried  on  at  Magna  plant  as  exemplifying  the 
same  process  that  was  carried  on  at  Anaconda  and  Old 
Dominion  ? 

A.    I  do. 

X-Q.  42.  The  product  you  regard  as  being  the  same 
product  that  is  formed  at  Anaconda  and  at  Inspira- 
tion ? 

A.     I  do,  yes. 

X-Q.  43.  I  will  say  Old  Dominion,  because  I  think 
both  of  those  have  the  mechanical  agitation,  haven't 
they? 

A.     Yes. 

X-Q.  44.  Do  you  know  how  much  oil  was  used  at 
Magna  the  day  you  were  there? 

A.  Yes,  I  was  present  at  the  taking  of  the  oil  sam- 
ple. I  did  not  weigh  up  the  oil,  or  make  any  calcula- 
tions, but  T  was  told  that  it  was  21.8  lbs.  per  ton  of 
teed. 

X-Q.  45.  Well,  we  will  assume  for  the  present  that 
that  is  correct;  I  think  it  will  be  proved  before  we  get 
through.  How  much  oil  were  they  using  at  Old  Do- 
minion when  you  were  there? 

A.    I  don't  remember. 

X-Q.  46.    Have  you  any  recollection  whatever? 

A.    Well,  it  was  a  small  amount;  under  1%. 

X-Q.  47.  What  was  it  at  Anaconda,  do  you  remem- 
ber? 
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A.     I  do  not. 

X-Q.  48.  Do  you  know  whether  it  was  over  or  un- 
der 1%? 

A.    It  was  under  1%. 

X-Q.  49.  And  you  say  that  the  same  process  was  be- 
ing carried  on  at  Magna  as  was  being  carried  on  at 
Anaconda  and  Old  Dominion? 

A.    Yes. 

X-Q.  50.  Now,  I  would  Hke  to  read  you  a  passage 
from  3^our  testimony  given  in  the  suit  of  Minerals  Sep- 
aration Limited  against  the  Miami  Copper  Company. 
You  testified  in  that  suit,  did  you? 

A.     I  did. 

X-Q.  51.  It  will  be  from  Volume  I,  page  428,  be- 
ginning at  X-Question  54:  "X-Q.  54.  Is  it  your 
opinion  as  an  expert  in  this  matter  that  the  formation 
of  this  froth,  referred  to  in  the  passage  you  quoted,  is 
dependent  upon  the  reduction  of  the  quantity  of  the  oil 
to  a  fraction  of  1  percent  of  the  ore?  A.  Absolutely, 
yes,  sir.  X-Q.  55.  Is  it  your  opinion  as  an  expert  that 
this  froth  will  never  result  when  the  quantity  of  oil  is 
more  than  1  per  cent  of  the  ore?  A.  Not  this  froth, 
no,  sir.  X-Q.  56.  Well,  what  other  froth  will  result? 
A.  A  small  scum,  or  perhaps  a  comparatively  copious 
mixture  of  oil  and  air  bubbles  and  gangue  and  metallif- 
erous particles  may  rise  to  the  surface  if  air  and  oil  be 
mixed,  but  it  bears  not  the  slightest  resemblance  to  the 
froth  that  is  produced  when  the  amount  of  oil  is  re- 
duced to  that  which  is  specified  in  the  patent  in  suit. 
X-Q.  57.    You  think  you  would  be  able  to  distinguish, 
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do  you,  between  the  froth  produced  with  less  than  1  per 
cent  of  oil  and  one  produced  with  over  1  per  cent?  A. 
I  believe  I  could;  yes,  sir.  X-Q.  58.  You  are  not  sure 
of  it?  A.  Well,  if  the  amount  of  oil  is,  say,  .98  per 
cent  in  one  case  and  1.01  in  the  next  case,  I  doubt 
whether  I  could.  X-Q.  59.  Well,  we  will  give  you  a 
little  more  latitude.  Suppose  it  was  2%  in  one  case, 
and  nine-tenths  of  1  per  cent  in  the  other.  Could  you 
theji  distinguish?  A.  Well,  nine-tenths  is  over  the 
limit  I  believe."  The  last  answer  that  I  read  was 
"Well,  nine-tenths  is  over  the  limit,  I  believe."  By  that 
expression  you  mean  that  nine-tenths  of  1  per  cent  of 
oil  was  an  amount  too  great  for  the  carrying  out  of  the 
process  of  patent  No.  835120? 

A.    Not  necessarily,  no. 

X-Q.  52.    What  was  your  meaning? 

A.  Why,  it  means  that  with  that  amount — that  with 
over  that  amount  you  could  not  produce  the  typical 
froth  so  that  the  froth  would  be  apparent  and  be  that 
froth  only. 

X-Q.  53.  I  asked  you  there  in  the  last  quoted  ques- 
tion and  answer  if  you  could  distinguish  between  a 
froth  formed  with  2%  and  one  with  nine-tenths  of  1  per 
cent  and  your  answer  is:  "Well,  nine-tenths  is  over 
the  limit,  J  believe.  Now,  I  don't  understand  vour  ex- 
planation.    Nine-tenths  is  over  what  limit? 

A.  Well,  we  were  speaking  of  the  froth,  not  of  the 
process,  as  I  understand  you? 

X-0.  54.    Yes. 
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A.  Now,  with  that  amount  it  would  produce  a  float 
or  froth  which  is  distinguished  from  the  froth  of  the 
process — distinguishable;  you  can  tell  the  difference? 

X-Q.  55.    With  nine-tenths  of  1  per  cent  it  would? 

A.     Well,  somewhere  near  that,  yes. 

X-Q.  56.  Let  me  state  that  over;  I  don't  quite  un- 
derstand you.  I  will  read  again  another  passage  from 
page  429,  beginning  with  X-Question  No.  64. 

''X-Q.  64.  Yes.  And  just  what  is  the  difference  be- 
tween these  scums  that  are  produced  with  5  or  10  per 
cent.,  and  those  the  patentees  have  discovered  could 
only  be  produced  with  1  per  cent?  A.  The  patentees' 
froth  contains  practically  all  of  the  mineral,  and  this 
other  froth  contained  very  little.  X-Q.  65.  You  mean 
that  the  patentees,  forming  a  froth  with  less  than  1  per 
cent  of  oil,  got  practically  100  per  cent  of  the  valuable 
mineral  in  there?  A.  Not  100  per  cent,  but  they  got  a 
very  substantial  mineral  recovery.  X-Q.  66.  Yes.  And 
you  never  have  a  substantial  recovery  then,  with  over 
1  per  cent  of  oil?  Is  that  the  thought?  '•'  *  *  X-Q. 
67.  Now,  I  think  my  last  question  related  to  what  is 
the  difference  between  these  froths  formed  with  less 
than  1  percent  of  oil,  after  the  fashion  of  this  patent  in 
suit,  835,120,  and  those  other  floating  masses  that  you 
have  referred  to  as  consisting  of  oil  and  air  bubbles  and 
mineral,  and  having  a  larger  quantity  of  oil.  What  is 
the  principal  difference?  What  is  the  difference  in 
phenomena,  if  your  experience  as  an  expert  enables  you 
to  give  us  the  distinction?  A.  Well,  the  froth  which 
is  produced  by  the  very  small  quantity  of  oil,  perhaps 
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other  matter,  consists  practically  entirely  of  air  and  at- 
tached mineral.  That  is,  the  mineral  is  attached  to  the 
air  bubbles.  There  may  be  a  very  large  amount  of  air 
present;  that  is,  the  air  may  be  large  in  volume,  and  the 
mineral  may  be  relatively  small  or  the  mineral  may  be 
re^ively  large;  that  is,  coating  the  bubbles  very  close- 
ly. That  is  a  function  of  the  amount  of  mineral  which 
is  present  in  the  ore.  On  the  other  hand  the  froths  or 
scums,  or  whatever  they  may  be  termed,  magmas, 
which  are  produced  when  this  greater  quantity  of  oil  is 
present,  consist  for  the  most  part  of  the  oil  with  some 
of  the  mineral  that  has  been  entangled  and  some  of  the 
gangue,  and  perhaps  some  air  bubbles  which  have  been 
forced  into  that  mass. 

'The  difference,  from  a  practical  standpoint,  is  that 
the  froth  which  is  produced  with  this  small  amount  of 
oil  or  other  material  contains  the  larger  part  of  the' 
mineral,  while  the  other  froth  contains  very  little." 

Is  that  correctly  quoted? 

A.    Yes,  it  is. 

X-Q.  57.  Now,  beginning  at  cross-question  73  on 
page  432:  ''Now,  where  does  this  change  come,  become 
the  comparatively  poor  as  you  think,  froth,  with  large 
amounts  of  oil  and  the  froth  which  you  think  is  much 
richer  and  has  a  small  quantity  of  oil?  Is  there  no 
sharp  line  of  demarcation,  or  does  it  come  all  of  a  sud- 
den, if  your  experience  enables  you  to  answer? 

"A.  Why,  I  think  that  the  line  of  division  is  an  ex- 
tremely sharp  one ;  that  if  the  oil  is  present,  say  in  2  or 
3  per  cent  of  the  ore,  that  phenomena  happen  which 
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rather  tend  to  go  over  into  the  bulk  oil  flotation;  that 
is,  the  oil  itself  has  a  tendency  to  entrap  the  mineral, 
to  raise  it  to  the  surface.  Of  course,  the  effect  with  the 
amount  of  oil  you  have  mentioned  there  is  very  slight, 
but  if  the  oil  be  reduced  to  the  quantity  specified  in  the 
patent  mentioned  here,  the  physical  phenomena  change 
entirely  from  what  I  have  seen."  Is  that  correctly 
quoted  ? 

A.    Yes. 

X-Q.  58.     Is  that  still  your  opinion? 

A.     It  is. 

X-Q.  59.  You  have  seen  these  photographs  that  were 
introduced  in  evidence  of  froth  or  were  you  away  at 
that  time? 

A.    I  was  away  at  that  time. 

X-Q.  60.  I  would  like  to  begin  reading  with  ques- 
tion 85  from  the  Miami  record,  page  434,  question  85. 
'*If  you  have  explained  it  as  well  as  you  can,  we  will  go 
on  to  something  else.  You  have  stated  that  this  oil  in 
these  small  quantities,  something  to  the  effect  that  it 
does  not  act  as  an  oil  any  longer,  and  that  you  can  do 
it  with  something  else.    What  does  that  mean? 

"A.  That  means  that  we  can  get  that  same  froth, 
which  contains  valuable  mineral,  or  a  larger  part  of  it, 
without  what  is  technically  known  as  oil,  and  with  cer- 
tain other  substances  like  alcohol. 

''X-Q.^6.    Well,  do  they  both  do  the  same  thing? 

''A.     Essentially,  yes;  they  produce  the  same  results. 

''X-Q.  S7.    In  the  same  way? 
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"A.    In  the  same  way,  I  believe,  yes. 

"X-Q.  88.  They  do  not  involve  any  intricate  differ- 
ences whatever? 

"A.  I  do  not  believe  so."  That  was  your  testi- 
mony wasn't  it,  in  the  Miami  case? 

A.    Yes. 

X-Q.  61.  I  would  like  to  read  one  question  and  an- 
swer, question  17,  page  589,  the  answer  to  question  17. 
"Why,  in  the  cyaniding  of  slimes  pulp  by  agitation,  the 
agitation  must  necessarily  be  very  thorough  and  violent. 
At  the  same  time  that  the  agitation  is  carried  on,  it  is 
essential  that  air  be  introduced  into  the  pulp  for  the  pur- 
pose of  furnishing  oxygen  to  dissolve  gold  in  connection 
with  cyanide,  and  also  to  destroy  certain  chemical  salts 
which  are  formed  and  which  would  use  up  cyanide. 
The  agitation  of  ore  pulp  in  cyanidation  is  a  prolonged 
one,  as  a  usual  thing,  all  the  way  from  twelve  to  twen- 
ty-four hours,  depending  upon  the  ready  solubility  of 
the  silver  or  gold  mineral  which  is  present."  That  was 
your  testimony  in  the  Miami  case? 

MR.  WILLIAMS:  I  object.  I  think  that  the  mat- 
ter has  gone  quite  beyond  the  limits.  The  mere  fact 
that  Prof.  Fulton  has  heretofore  testified  on  something 
which  is  wholly  irrelevant  to  his  direct  testimony  would 
not  seem  to  me  to  warrant  the  question. 

THE  COURT:  Yes,  I  think  the  objection  is  well 
founded.    Sustained. 

X-Q.  62.  MR.  SCOTT :  In  your  visit  to  the  Magna 
plant  did  you  make  any  distinction  between  what  was 
going  on  in  say  the  first  cell  of  the  machine  and  that 
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which  was  going  on  in  the  second  or  third  or  the  fourth 
or  any  other  one? 

A.  Yes,  I  make  a  very  decided  difference.  The  first 
cell  was  not  an  active  frothing  cell,  but  in  my  opinion 
was  a  cell  to  remove  oil  and  oil  float,  which  it  very  suc- 
cessfully did. 

X-Q.  63.  Well,  was  what  went  on  in  that  first  cell 
the  same  process  that  you  saw  at  Anaconda,  and  Old 
Dominion  ? 

A.     It  was  not. 

X-Q.  64.    It  was  not? 

A.     No. 

X-Q.  65.    Where  did  that  process  first  appear? 

A.  In  the  second  cell,  the  second  being  the  first  ac- 
tive cell. 

X-Q.  66.  You  say  it  was  not  the  same  process  mere- 
ly-because  the  froth  was  not  overflowing  at  the  time  you 
saw  it? 

A.  Why,  the  first  cell  could  really  not  be  considered 
as  a  frothing  cell.  You  might  just  as  well  have  had  say 
a  tank  interposed  between  the  sludge  box  and  the  first 
frothing  cell  as  to  have  had  that  cell  there. 

X-Q.  67.    Wasn't  there  any  froth  on  it? 

A.  W^hy,  there  was  some  float  rising  to  the  surface 
but  very  little. 

X-Q.  6^.    Wasn't  there  agitation  going  on? 

A.    Yes,  there  was  some  agitation,  yes. 

X-Q.  69.    Just  as  much  as  in  any  cell,  wasn't  there? 

A.    There  was  no  froth  removed. 
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X-Q.  70.  There  was  just  as  much  agitation  in  that 
cell  as  there  was  in  any  of  them,  wasn't  there? 

A.  Just  as  much  agitation  there  as  in  the  emulsifier 
for  instance. 

X-Q.  71.  Or  in  any  other  cell  provided  with  spitz- 
kasten  boxes? 

A.     Yes. 

X-Q.  72.  And  there  was  a  circulation  of  pulp  go- 
ing on  from  the  agitation  box  to  the  spitzkasten  and 
back  wasn't  there? 

A.    I  suppose  there  was  some. 

X-Q.  73.  Just  as  much  as  in  any  of  these,  wasn't 
there  ? 

A.    There  was  no  float  being  taken  off. 

X-Q.  74.    I  understand  that. 

A.  So  that  the  valves  must  have  been  perhaps  closed 
down  with  very  small  degree  of  openings  so  the  passing 
through  would  be  very  small. 

X-Q.  75.  What  valves  do  you  mean  must  have  been 
closed  ? 

A.  Well,  there  is  a  connection  between  the  agitator 
and  the  spitz.  Now,  I  am  not  very  thoroughly  familiar 
with  the  Janney  machine.  I  don't  know  the  construc- 
tion of  the  valve,  but  there  must  be  some  opening  there. 

X-Q.  75^.  Well,  don't  you  know  that  there  is  no 
valve  on  the  circulating  opening  that  permits  the  pulp 
to  circulate  from  the  agitating  box  into  the  spitz  and 
back? 

A.  I  am  not  familiar  with  the  details  of  the  Janney 
machine. 
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X-Q.  76.  You  said  the  valve  must  have  been  closed. 
But  now  you  must  have  asumed  that  there  was  a  valve 
there  didn't  you? 

A.  When  I  say  "valve"  I  have  reference  to  some 
connection  between  the  imitator  and  the  spitz,  which  I 
suppose  was  controlled  by  some  arrangement. 

X-Q.  77.  Well,  you  really  don't  know  anything 
about  that,  do  you? 

A.    I  know  very  little  about  the  Janney  machine. 

X-Q.  7^.  Well,  now,  we  have  the  agitation  equal  to 
the  other  cells  as  you  state,  and  we  have  the  froth.  Now, 
that  froth  must  have  risen  from  agitation,  mustn't  it  ? 

A.    I  didn't  say  we  had  froth. 

X-Q.  79.    Lets'  call  it  whatever  you  want  to? 

A.    Some  little  float. 

X-Q.  80.    Did  it  carry  any  mineral? 

A.    Why,  ver}^  little;  mostly  oil. 

MR.  SCOTT:  You  asked  for  the  report  of  the  pro- 
ceedings of  that  day  and  I  would  like  to  offer  it  now. 

MR.  WILLIAMS :  I  should  like  to  examine  it  care 
fully  before  you  offer  it. 

MR.  SCOTT:  This  was  asked  for  by  you  and  you 
said  you  would  accept  it  in  this  form  and  I  have  pro- 
duced it  for  you  and  I  offer  it  in  evidence 

MR.  WILLIAMS:  I  certainly  am  not  going  to  ac- 
cept any  document  of  that  kind  until  I  have  examined 
it.  I  didn't  bind  myself  to  absolutely  accept  anything 
that  was  handed  to  me. 

MR.  SCOTT:  We  will  wait  for  you  to  examine  it 
so  we  can  proceed  with  the  witness. 
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MR.  WILLIAMS:  I  will  accept  it  in  evidence  sub- 
ject to  possible  criticisms  and  the  requirement  of  furth- 
er proof.    I  cannot  accept  it  absolutely. 

MR.  SCOTT :  It  is  noted  that  the  report  consists  of 
typewritten  sheets  with  a  blue  print  flow  sheet  attached. 

Document  admitted  in  evidence  and  marked  DE- 
FENDANT'S EXHIBIT  251. 

X-Q.  81.  Did  you  observe  the  floating  mineral  upon 
the  surface  of  this  spitz  box  of  the  first  cell? 

A.    I  observed  the  float  there,  yes. 

X-Q.  82.  And  was  the  sample  that  was  taken  by 
your  party  a  representative  sample? 

A.    Yes,  it  was. 

X-Q.  S3.  And  the  assay  return. of  that  sample  shows 
it  to  have  contained  18.98  per  cent  sulphide  of  copper, 
19.4  per  cent  iron,  and  27.3  per  cent  insoluble.  Do  you 
regard  that  as  a  useful  or  useless  operation  producing 
a  concentrate  of  that  grade  ? 

A.  That  would  depend  what  relation  it  bears  to  the 
regulation  concentrate  made  in  the  plant. 

X-Q.  84.  Are  you  familiar  with  the  regulation  grade 
made  there? 

A.    I  am  not. 

X-Q.  85.  And  you  have  no  independent  idea  of 
whether  that  concentrate  made  from  a  heading  contain- 
ing 7.095  sulphide  of  copper,  8.3  iron  and  69  per  cent  of 
insoluble  would  be  a  useful  operation  and  a  good  one 
metallurgically? 


4420       Minerals  Separation,  Limited,  et  al.,  vs. 

Charles  H.  Fulton. 

A.  I  should  say  it  was  very  poor  concentrate  to  ob- 
tain4  from  such  high  heads. 

X-Q.  86.  I  find  from  the  report  of  the  operation  at 
Magna  the  day  of  your  visit  that  part  of  the  concentrate 
from  spitz  box  number  10,  carried  183.95  pounds  of  oil 
per  ton,  that  is  per  ton  of  concentrate.  Now,  would  you 
regard  a  concentrate  carrying  that  amount  of  oil  as  be- 
ing produced  by  the  same  process  that  you  have  seen  at 
Anaconda  and  at  Old  Dominion  ? 

A.    It  might  be,  yes. 

X-Q.  87.  You  think  that  you  could  observe  that 
amount  of  oil  in  that  concentrate  don't  you,  by  the  sense 
of  touch? 

A.    Yes,  easily. 

X-Q.  88.  Probably  could  see  it  with  the  eye,  couldn't 
you? 

A.     Yes. 

X-Q.  89.  There  would  be  no  trouble  about  knowing- 
it  was  there? 

A.     No. 

X-Q.  90.  You  think  the  luster  and  color  of  the  min- 
eral would  be  covered  up  and  concealed  by  that  amount 
of  oil? 

A.  Well,  the  product  or  concentrate  there  is  some- 
thing quite  different  from  froth.  It  is  a  float,  an  oily 
float,  which  occasionally  rose  to  the  surface  and  is  en- 
tirely distinct  from  the  real  product  of  the  process, 
which  is  the  froth.  It  is  a  by-product,  something  in- 
cidental, which  arises,  probably  due  to  the  excess  oil, 
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but  it  is  not  the  froth  in  any  sense  of  the  word.  It 
is  something  entirely  distinct. 

X-0.  91.  Did  you  state  just  at  the  end  of  your  di- 
rect examination  that  wherever  oil  flotation  was  not  in 
use  water  concentrating  was  the  method?  I  am  not 
sure  I  am  stating  it  right,  but  I  think  that  was  the  way 
you  put  it? 

A.  Well,  I  don't  believe  I  said  just  that.  I  said  the 
ordinary  process  of  concentration  was  wet  concentra- 
tion. That  is  known  as  the  common  process  of  con- 
centration. 

X-Q.  92.  What  is  used  where  oil  flotation  is  not 
used  for  concentrating? 

A.  Of  course  water  concentration  is  used  widely. 
Some  mills  still  use  water  concentration  and  some  mills 
use  water  concentration  in  conjunction  with  flotation; 
some  mill  use  flotation  only.  Then  you  might  have  a 
mill  using  what  we  term  magnetic  concentration,  on 
certain  ores. 

X-Q.  93.  And  when  you  say  ''flotation"  do  you 
mean  to  confine  it  to  oil  flotation? 

A.  I  confine  my  meaning  to  the  agitation  froth 
process. 

X-Q.  94.    With  oil  or  an  equivalent  substance? 

A.     Some  equivalent  substance. 

X-Q.  95.  Do  you  know  of  any  flotation  process 
that  does  not  employ  oil? 

A.     Not  in  use  at  the  present  time,  no,  sir. 

X-Q.  96.  You  do  not  know  of  its  being  in  use,  you 
say? 
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A.     You  mean  of  oil  only? 

X-Q.  97.    No,  I  mean  of  flotation  without  any  oil. 

A.  I  am  not  personally  familiar  with  any.  I 
haven't  seen  any. 

X-Q.  98.     You  don't  know  that  there  are  none? 

A.     There  may  be  some,  I  don't  know. 

X-Q.  99.  Now,  Prof.  Fulton,  i^  that  first  cell  at 
the  Magna  plant  had  been  overflowing  at  the  time  you 
saw  it — and  I  think  some  of  the  other  witnesses  said 
they  did  see  it  overflowing  at  times  during  the  day — 
would  you  then  have  regarded  the  operation  being  car- 
ried out  in  that  cell  as  a  carrying  out  of  the  same 
process  that  you  saw  at  Anaconda  and  Old  Dominion? 

A.  Why,  in  respect  to  the  small  amount  of  real 
agitation  froth  that  it  discharged,  I  would  say  so,  but 
not  in  connection  of  acting  as  an  oil  overflow. 

X-Q.  100.  You  mean  that  this  float  was  not  homo- 
geneous, that  some  of  it  was  what  you  call  agitation 
froth  such  as  seen  at  the  Anaconda  or  Old  Dominion 
and  the  rest  of  it  was  something  else? 

A.     Yes. 

X-Q.  101.  Then,  under  some  conditions  I  take  it 
to  be  your  opinion  that  the  float  produced  by  agita- 
tion, an  ore  pulp  containing  oil,  may  consist  of  partly 
one  kind  of  a  float  and  partly  of  another  kind  of  a 
float? 

A.  Just  consists  of  the  real  agitation  froth  which 
carries  most  of  the  mineral,  and  then  the  excess  oil 
may  go  in  there  as  an  emulsion,  as  it  was  very  evident- 
ly on  the  cell  I  saw  at  the  Magna.    You  could  separate 
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this  product  very  easily  on  a  glass  placque,  that  would 
show  very  clearly. 

X-Q.  102.  Then  the  effect  of  this  excess  oil  in 
this  instance  you  are  speaking  of  w^as  not  to  prevent 
the  formation  of  the  agitation  froth  such  as  you  saw 
at  Anaconda  and  Old  Dominion,  but  the  effect  is 
merely  for  the  oil  to  exist  alongside  of  and  with  the 
true  agitation  froth? 

A.  Well,  froru  my  observation  of  the  first  cell 
it  seems  to  break  down  and  act  perhaps  detrimentally 
to  that  first  cell,  and  this  concentrate  was  very  much 
poorer  than  it  was  in  the  second  cell,  to  the  eye. 

RE-DIRECT  EXAMINATION 
BY  MR.   WILLIAMS: 

R-Q.  103.  Prof.  Fulton,  have  you  any  explanation 
of  the  agitation  froth  process? 

A.     No,  I  have  not. 

R-0.  104.  Have  your  assistants  in  the  Case  School 
of  Applied  Science  made  any  investigation  as  to  this 
question  of  explaining  the  process? 

A.  One  of  my  assistants,  Mr.  Thomas  M.  Baines 
made  rather  extensive  investigations  in  the  theory  of 
ore  flotation.  It  is  a  very  attractive  subject  and  one 
that  naturally  interests  the  scientific  mind.  He  being 
an  electrical  engineer  rather  leaned  to  the  electrical 
theory  of  flotation,  and  from  what  I  have  seen  of  his 
experiment  and  conversations  with  him — 

MR.  KREMER:  We  object  to  this  as  hearsay  and 
and  incompetent. 
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THE  COURT:       Yes,  objection  sustained. 

MR.  WILLIAMS:     Exception. 

R-Q.  105.  Do  you  accept  the  adsorption  theory  as 
an  explanation  of  flotation? 

A.  I  do  not.  I  do  not  consider  it  as  a  proven  the- 
ory or  as  a  proven  fact.  I  do  not  even  beHeve  it  is  a 
theory.     I  think  it  is  at  present  merely  an  hypothesis. 

R-Q.  106.  Do  you  accept  the  electric  theory  as  an 
explanation  of  flotation? 

A.  I  do  not.  I  think  the  electric  theory  is  a  mere 
hypothesis  at  the  present  time. 

R-Q..  107.  Do  you  know  of  any  really  scientific  in- 
vestigation that  has  been  made  on  the  subject  of  flo- 
tation ? 

A.     Not  to  my  knowledge. 

MR.  WILLIAMS:     That  is  all. 

(WITNESS  EXCUSED.) 


GEORGE  A.  CHAPMAN,  Recalled,  testified  as  foL 
lows : 

DIRECT  EXAMINATION 
BY  MR.  WILLIAMS: 

Q.  1.  Mr.  Chapman,  were  you  one  of  the  party  rep- 
resenting the  plaintiff  who  visited  the  Magna  mill  of 
the  Utah  Copper  Company  on  April  22nd,  during  this 
trial? 

A.     I  was. 
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O.  2.  And  at  that  plant  observed  the  operations  be- 
ing carried  on. 

A.     I  did. 

Q.  3.  Is  this  drawing,  plaintiff's  exhibit  245,  a  cor- 
rect flow  sheet  of  the  operations  as  they  were  con- 
ducted ? 

A.     It  is. 

Q.  4.  Please  describe  what  you  saw  and  what  your 
observations  were  at  the  time  of  that  visit  without  at- 
tempting to  give  the  full  details  of  the  flow  sheet, 
which  appear,  but  giving  your  observation? 

A.  I  saw  the  stream  entering  a  classifier  said  to 
contain  the  vanner  concentrate  from  the  upper  part 
of  the  mill  being  suitably  thickened  and  delivered  to 
the  sludge  tank,  and  passing  from  the  sludge  tank  to 
this  stream  was  added  oil  and  a  solution  known  as 
calura.  The  whole  pulp  then  passed  through  in  one 
section  of  the  flotation  plant  through  two  emulsifiers 
and  17  double  spitzkastens  Janney  machines.  In  the 
other  flotation  machine  there  were  three  emulsifiers 
and  16  Janney  double  spitzkasten,  double  flotation 
machines.  After  a  conference  between  Prof.  Fulton, 
Mr.  Janney  and  myself,  it  was  decided  to  examine  the 
machine  with  the  two  emulsifiers  only,  and  also  to 
take  samples  from  one  side  of  the  machine  for  con- 
venience and  to  save  time.  This  product  after  pass- 
ing through  the  emulsifier  and  entering  the  Janney 
machine — these  machines  were  carrying  out  the  Jan- 
ney operation  of  the  agitation  froth  process.  High 
grade  concentrates  were  being  recovered  from  boxes, 
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2,  3,  4,  5,  and  6.  From  7  on  to  17  a  middling  product 
was  being  recovered  with  heavier  overflow. 

THE  WITNESS:  On  the  first  spitz  box  practical- 
ly no  ore  concentration  was  being  shown.  I  should 
consider  that  first  spitz  box  merely  for  oil  recovery. 
Any  mineral  that  was  caught  in  this  oily  float  I  con- 
sidered to  be  mechanically  caught  there,  possibly  with 
slight  traces  of  the  agitation  froth  process,  but  its 
one  purpose  was  not  really  for  mineral  concentration, 
but  for  oil  concentration. 

The  additions  of  calura  were  very  large,  and  the 
first  calura  addition  after  the  pulp  left  the  sludge 
tank  was  by  means  of  a  three-quarter  inch  pipe  which 
was  running  full  stream.  Other  calura  additions 
were  made  at  various  parts  of  the  machine  and  en- 
tered into  No.  2  agitator,  No.  3,  No.  4,  No.  5,  No.  6, 
No.  7,  No.  8,  No.  10,  and  No.  14.  The  addition  of 
this  calura  produced  an  alkaline  condition  of  the  cir- 
cuit toward  the  end  of  the  machine,  which  was  more 
marked  as  you  get  toward  the  end  box. 

The  tailing  discharge  was  in  the  usual  manner,  from 
a  spigot  from  the  17th  cell,  and  the  concentrates  were 
delivered  to   suitable  collectors. 

Now,  the  overflow  from  the  first  box  on  the  side 
of  the  machine  that  we  were  examining  was  very  in- 
termittent; I  judge  that  it  overflowed  perhaps  ten 
minutes  in  every  hour.  This  intermittent  overflow 
interested  me  so  much  that  I  made  several  visits  to 
the  other  side  of  the  machine,  and  I  noticed  that  of 
the  five  visits  that  I  made,  it  was  overflowing  on  four 
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occasions;  and  indeed  it  would  be  quite  easy,  and  it 
would  be  a  great  temptation  to  remove  that  oily  float 
continuously  in  ordinary  operations. 

Q.  5.  Did  you  do  anything  by  way  of  special  ex- 
amination or  separation  of  the  constituents  of  the 
float  in  spitzkasten  No.  1  ? 

A.     I  did. 

Q.  6.    What  did  you  do,  and  what  did  you  observe? 

A.  I  placed  that  oily  float  on  a  plaque,  and  no- 
ticed that  it  could  be  very  easily  divided  into  three 
products;  first,  a  collection  of  oil  globules,  badly  brok- 
en up  with  air;  second,  a  sunken  oily  slime;  third,  oil 
globules  which  sank  through  the  water  and  could  be 
very  easily  separated  from  the  settled  slime.  That 
separation  was  even  more  marked  on  boxes  2  and  3, 
where  we  had  more  solids  to  make  a  comparison. 
There  again  we  could  separate  this  oily  float  and  could 
very  easily  wash  off  the  oil  globules  which  were  rel- 
atively lighter  than  the  sunken  concentrate,  and  the 
sunken  concentrate  had  the  appearance  of  the  ordi- 
nary concentrate  that  could  be  vanned  from  the  result 
of  the  agitation  froth  process. 

In  looking  around,  it  was  a  great  surprise  to  me 
that  our  friends  at  this  plant  had  not  taken  advantage 
of  this  fact  that  this  oil  was  so  free,  and  obviously  oil 
costing  money,  that  they  had  not  taken  advantage  of 
this  simple  means  of  separation  to  recover  a  large  pro- 
portion of  their  oil. 

Q.  7.  What  was  the  character  of  the  float  as  ii 
appeared  to  the  eye  on  the  top  of  spitzkasten  No.  2? 
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A.  Spitzkasten  No.  2  produced  a  typical  agitation 
froth,  except  that  it  had  an  oily  appearance,  and 
showed  the  presence  of  the  golden  transparent  oil 
bubbles  carrying  no  mineral. 

Q.  8.    JK)w,  as  to  spitzkasten  No.  3? 

A.  Practically  the  same  thing,  except  I  should  say 
the  oil  was  slightly  reduced,  the  free  oil. 

O.  9.     Spitzkasten  No.  4? 

A.  Spitzkasten  No.  4  we  were  getting  to  a  point 
when  we  began  to  get  the  typical-looking  froth,  with 
still  a  slight  trace  of  excess  of  oil. 

Q.  10.       Spitzkasten  No.  5? 

A.  Well,  we  could  say  right  down  to  No.  6  there 
was  a  gradual  diminution  of  the  oil'" and  a  brightening 
up  of  the  mineral,  showing  that  there  was  less  oil  in 
the  later  boxes. 

Q.  1 1 .  And  these  spitzkasten,  1  to  6,  were  the  spitz- 
kasten that  were  delivering  the  finished  product? 

A.     They  were  delivering  the  finished  product. 

Q.  12.  Now,  spitzkasten  No.  7,  what  did  you  ob- 
serve on  the  surface  of  that  spitzkasten? 

A.  Spitzkasten  No.  7  had  a  higher  water  level 
with  a  quick  removal  of  the  froth,  not  only  assisted 
by  the  quantity  of  water  going  over,'  but  it  was  me- 
chanically assisted  over  by  a  revolving  paddle.  It  is 
true  that  all  the  boxes  had  this,  except  I  think  it  was 
either  10  or  11,  where  there  was  no  mechanical  paddle, 
due  to  the  fact  that  the  motor  set  to  drive  the  shaft  for 
those  mechanical  froth  removers  was  set  at  that  box. 
The  froth  covering  over  was  much  lighter  in  color,  and 
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up  to,  say,  box  12,  there  were  streaks  of  oil  float  which 
could  be  very  easily  recognized ; .  particularly  on  box 
10.  These  streaks  were  cjuite  apparent  and  passed 
over  the  lip  of  the  spitz  boxes  in  quite  separate  prod- 
ucts. This  was  so  interesting  that  I  asked  Mr.  Janney, 
and  consulted  with  Prof.  Fulton,  that  we  should  ex- 
amine these  streaks,  and  w^e  took  several  samples  of 
these,  but  of  course  in  getting  this  oil  float  on  top  of 
the  ordinary  agitation  froth,  it  was  difficult  to  get  a 
sample  of  this  actual  float  without  obtaining  a  large 
portion  of  the  light-colored  froth.  This  condition 
went  on  to  a  more  or  less  extent  right  along  in  the 
machine  to  about  the  13th  or  14th  box,  I  should  say, 
when  these  streaiHs  more  or  less  disappeared. 

Q.  13.  You  speak  of  them  as  streaks;  what  pro- 
portion of  the  surface  of  the  spitzkasten  was  covered 
by  these  streaks? 

A.  On  box  No.  10  that  I  particularly  examined,  I 
should  say  20%. 

O.  14.     Did  you  get  a  specimen  of  this  streak? 

A.     I  did. 

Q.   15.     In  what  box? 

A.     Box  No.  10. 

MR.  WILLIAMS:  I  will  say  that  Defendant's  Ex- 
hibit No.  251  will  be  accepted  in  evidence  with  the 
same  force  and  effect  as  if  the  assayers  had  appeared 
and  testified. 

Q.  16.  Now,  in  defendant's  exhibit  251,  there  ap- 
pears about  a  page  entitled  "Magna  Plant  Sample 
No.  8  B,  machine  No.   1,  Spitz  No.   10,  dark-colored 
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oily  concentrate;  assay  analysis  and  oily  analysis."  Is 
the  material  that  is  described  as  dark,  oily  concen- 
trate the  same  as  that  you  have  referred  to? 

A.     It  is;  it  is  the  sample  as  collected. 

Q.  17.     And  what  does  this  oil  analysis  show? 

A.  It  shows  that  of  a  total  weight  of  the  sample 
of  28.953  grams,  the  oil  contained  was  2.663  grams. 

Q.  18.  Now,  I  suppose  you  compared  that  with  the 
light-colored  froth  from  Spitz  No.  10,  which  appears 
on  the  next  page? 

A.  The  total  weight  of  the  sample  was  19.345 
grams,  and  this  contained  a  total  weight  of  0.657 
grams  of  oil. 

Q.  19.  Have  you  examined  the  assays  and  oil  an- 
alyses set  forth  in  Defendant's  Exhibit  No.  251? 

A.     I  have  casually  glanced  at  them. 

Q.  20.  Have  you  looked  them  through  sufficiently 
to  determine  what  they  show  as  to  the  various  prod- 
ucts? 

A,  I  would  prefer  to  have  a  little  more  time  on 
that. 

Q.  21.  Did  you  also  visit  the  mill  of  the  defendant 
on  April  29th  during  this  trial  as  a  representative  of 
the  plaintiff? 

A.     I  did. 

Q.  22.  Please  generally  describe  what  you  saw  in 
the  way  of  operations,  without  giving  any  further  de- 
tails of  the  flow  sheet  than  you  think  necessary  to  make 
your  explanation  clear,  having  in  mind  the  fact  that  the 
flow  sheet  has  already  been  explained  in  evidence. 
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A.  The  products  from  the  upper  part  of  the  mill 
were  made  by  the  ordinary  process  of  water  concen- 
tration. After  being  suitably  reground  and  thickened^ 
these  products  were  delivered  to  a  flotation  plant.  This 
plant  consisted  roughly  of  seven  rougher  machines 
and  three  cleaners,  the  three  cleaners  acting  in  series, 
not  in  parallel.  There  is  return  products,  namely  from 
the  fourth,  fifth,  sixth,  and  seventh  spitzkasten  and 
the  various  rougher  machines,  together  with  the  mid- 
dling product  of  the  first  cleaner,  the  second  cleaner 
and  the  third  cleaner,  were  returned  to  the  head  of 
the  plant  and  mixed  with  the  crude  feed.  The  first 
three  spitz  boxes  of  the  rougher  machines  were  de- 
livered to  the  first  recleaner.  The  appearance  of  these 
first  three  boxes,  particularly  the  first  two,  showed  the 
presence  of  a  considerably  oily  gangue,  which  gangue 
could  be  easily  separated  from  the  main  portion  of 
the  concentrates,  by  a  simple  vanning  of  the  products. 
The  middlings  overflowed  from  the  rougher  machines 
carried  considerable  water,  or  rather  circuit  liquor, 
in  which  was  suspended  a  considerable  amount  of  fine 
clay  gangue.  The  reagents  that  were  being  used  were 
sulphuric  acid  and  copper  sulphate  solution,  which  ] 
understand  was  obtained  from  Anaconda,  and  the  mix- 
ture of  oil  was  said  to  contain  70%  fuel  oil,  18%  pine 
oil  and  12%  kerosene.  Mr.  Shimmin's  later  report 
gives  more  exact  figures  for  these  as  follows:  Stand- 
ard Yaryan  pine,  24.03%;  fuel  oil,  64.47%;  com- 
mercial kerosene,  11.23%.  This  oil  before  being  add- 
ed to  the  flotation  circuit  was  warmed,  I  judge  to  be- 
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tween  40  and  60°  C.  There  were  occasions  when 
the  oil  temperature  dropped  lower  than  40°,  but  for 
the  major  part  of  the  time  it  was  above  40°.  The  oil 
addition  was  being  made,  at  the  time  of  our  arrival, 
at  the  discharge  end  of  one  of  the  tube  mills,  but  it 
was  perfectly  evident  by  examining  the  discharge  of 
that  same  tube  mill,  that  the  oil  reagent  had  been  add- 
ed to  the  feed  end  of  the  tube  mill,  and  had  been 
changed  over  just  before  our  arrival.  The  first  part 
of  the  day  was  spent  with  Mr.  Shimmin  and  Mr.  Hack- 
wood  in  arranging  for  various  samples  to  be  taken, 
and  check  samples  for  both  sides.  The  sampling 
proper  connected  at  one  o  clock  and  contmued  until  5. 
These  samples  were  taken  and  gave  entire  satisfaction 
to  both  parties,  and  should  represent  fairly  well  the 
operations  that  were  being  carried  on  on  that  after- 
noon. Three  of  these  samples,  the  return  middlings 
from  the  various  cleaners,  were  grab  samples,  and  can 
only  be  considered  as  specimens,  but  in  my  opinion 
they  represent  the  normal  running  operation  of  these 
streams.  The  only  reason  why  time  samples  were  not 
taken  of  the  whole  of  the  run  was  because  the  streams 
were  very  hard  to  get  at  and  very  difficult  to  sample. 
I  and  Mr.  Hackwood  personally  took  these  samples. 
One  feature  of  the  tailings  that  is  worthy  of  note:  I 
was  fully  expecting  to  find  some  incipient  granules, 
owing  to  the  fact  of  the  proportion  of  oil^specks  that 
looked  like  granules,  but  on  close  examination  proved 
to  be  solid  oils. 

C  Recess  V 


p.  4432,  L.  28,  after  "oil"   insert  "that  was  being  used, 
and  at  first  I  discovered  dark  " 


Butte  &  Superior  Mining  Company.  4433 

George  A.  Chapman. 

Q.  23.  What  was  the  condition  of  the  feed  to  the 
flotation  plant  as  regards  new  feed  at  the  time  of  your 
inspection  of  the  Butte  &  Superior — the  material  in 
that  feed? 

A.  The  new  feed  was  in  a  pulp  of  modified  water 
and  I  examined  the  upper  part  of  the  mill  very  thor- 
oughly, but  could  find  no  additions  of  oils  there  so  I 
assumed  that  the  presence  of  soluble  agent  was  due  to 
return  water  from  either  the  concentrator  thickener 
or  the   tailings   dam. 

Q.  24.  What  was  the  dry  material  composed  of — 
or  I  presume  we  can  call  it  the  ore  that  was  fed  to  the 
flotation  plant? 

A.     It  was  zinc  ore. 

O.  25.     Had  it  any  characteristics? 

A.  Well,  the  chief  characteristic  was  clearly 
shown  after  it  had  been  ground  up.  It  was  very  evi- 
dent that  there  was  a  large  proportion  of  clay  gangue 
slimes  in  the  pulp,  a  condition  which  was  rather  a 
surprise  to  me  after  knowing  the  samples  of  Butte  & 
Superior  ore  that  we  had  been  treating  for  some  time 
in  previous  litigation. 

Q.  26.  What  was  the  result,  if  you  know,  of  this 
presence  as  clay  gangue  slime  in  such  large  quantities 
in  the  pulp?  ^^ 

A.  Why,  this  clay  gangue  slime^  4^A¥6*the  efifect 
of  absorbing  the  oils  and  rendering  these  oils  inactive 
for  the  functions  of  the  oil  flotation  process. 

Q.  27.    And  did  you  observe  whether  that  happened 
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at  what  occurred  in  the  Butte  &  Superior  plant  when 
3rou  were  there? 

A.  It  was  perfectly  obvious  by  the  condition  of  the 
rougher  concentrate  and   finished  concentrate. 

Q.  28.  Is  this  matter  of  oil  absorption  by  the  gan- 
gue  a  phenomenon  that  you  are  familiar  with  in  flo- 
tation operations? 

A.     Perfectly. 

Q.  29.  When  the  oil  is  absorbed  by  gangue  is  it  of 
any  use  in  the  process  of  froth  formation? 

A.     It  is  absolutely  lost  to  the  process. 

Q.  30.  Did  you  make  any  observation  as  to  the 
amount  of  return  middlings  as  compared  with  normal 
agitation  froth  process  operation? 

A.  The  return  of  these  middlings  was  much  larger 
than  I  have  ever  seen  before  for  two  reasons.  The 
first  reason  was  that  the  middlings  overflowed  from 
the  rougher  machines  carried  considerable  circulating 
liquor  with  them;  and  the  other  reason  having  three 
recleaners.  There  were  three  middling  streams  being 
returned  to  the  original  flotation  feed. 

Q.  31.  I  would  like  you  to  look  at  the  flow  sheet, 
defendant's  exhibit  222,  and  tell  me  where  the  tailings 
from  the  three  recleaners  were  returned  to? 

A.     To  the  feed  of  No.    1  cleaner. 

Q.  32.  Then  what  you  have  said  as  to  the  returns 
from  all  of  the  cleaners  going  to  the  head  of  the 
plant,  if  that  is  what  you  said  is  not  quite  correct? 

A.     Not  quite  correct.     I  am  mistaken. 

O.  33.    The  material  returned  from  No.  3  cleaner  to 
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No.  1  cleaner  would  go  through  No.  1  cleaner,  No.  2 
cleaner  and  No.  3  cleaner,  is  that  right? 

A.  The  tails  from  No.  2  cleaner  are  marked  on  this 
sheet  "tails  to  tail  race". 

Q.  34.  Now,  is  it  or  is  it  not  true  that  the  material 
which  was  returned  from  No.  3  cleaner  to  No.  1  clean- 
er, also  the  material  going  to  No.  2  cleaner — 

A.  The  tailings  from  No.  1  cleaner  are  returned 
to  No.  3,  36  inches  elevator,  and  are  returned  to  the 
flotation  feed. 

Q.  35.  And  what  material  goes  from  No.  1  cleaner 
to  No.  2  cleaner? 

A.     The  cleaner  concentrate. 

Q.  36.  What  operation  did  you  observe  in  that  part 
of  the  plant  which  has  been  described  as  the  air  cells? 

A.  Well,  I  saw  there  a  series  of  Callow  pneumatic 
cells.  They  were  operating  on  the  tailings  from  the 
rougher  machines.  A  low  grade  concentrate  which 
should  be  considered  as  a  middling  was  being  pro- 
duced in  these  machines  and  returned  to  the  circuit. 
My  time  was  pretty  well  occupied  in  superintending 
sampling  arrangements  and  general  observations  of  the 
plant  and  I  had  no  opportunity  to  trace  out  that  prod- 
uct to  the  upper  part  of  the  mill,  but  I  assume  that 
that  will  be  correctly  shown  on  the  flow  sheet  we  have 
just  been  looking  at. 

Q.  Z7.  What  in  your  opinion  was  the  process  being 
carried  out  in  the  Butte  &  Superior  mill  at  the  time 
of  your  visit  that  you  have  described  ? 

A.  It  was  undoubtedly  the  process  of  the  agitation 
froth  process. 
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Q.  38.  What  factors  in  your  opinion  contributed  to 
making  that  process  the  agitation  froth  process,  in 
view  of  the  amount  of  oil  that  was  being  fed  into  the 
plant? 

A.  By  adding  suitable  oily  reagents  to  the  pulp  of 
finely  crushed  ore  and  water  and  agitating  to  produce 
a  separation  and  froth,  is  what  I  understand  to  be  the 
agitation  froth  process.  The  admission  of  these  oils 
may  be  sometimes  of  two  characters,  those  that  are 
actually  active  in  the  process,  and  perform  the  neces- 
sary functions,  and  those  that  are  inactive  in  the  pro- 
cess. I  have  on  many  occasions  used  inactive  oils,  par- 
ticularly those  like  fuel  oil,  kerosene  and  stove  oil  to 
produce  a  condition  of  froth  in  the  spitz  box  that  will 
maintain  a  steady  condition  of  overflow.  The  addi- 
tion of  thesg^  reagents  in  small  quantities  is  extremely 
useful  for  me  purpose  and  considerably  eases  up  the 
operating  work. 

Q.  39.  Then,  as  I  understand  you,  such  oils  as  fuel 
oil  and  kerosene  and  stove  oil  are  not  active  oils  in  the 
agitation  froth  process? 

A.     Not  to  my  knowledge. 

Q.  40.    And  your  knowledge  is  based  upon  what? 

A.  My  practical  experience  since  1905  in  the  agi- 
tation froth  process. 

Q.  41.  Now  you  spoke  of  little  particles  or  granules 
of  oil  which  you  saw  in  some  part  of  the  process.  What 
have  you  to  say  as  to  the  operation  that  was  indicated 
by  the  presence  of  these  little  particles  of  oil? 

A.     Well,  this  particular  oil  passing  out  with  the 


Butie  &  Superior  Mining  Company.  4437 

George  A.  Chapman. 

tailing  to  my  mind  was  a  demonstration  that  it  was 
an  inactive  oil  and  escaped  by  that  means.  There  is 
possibly  the  same  inactive  oil  in  the  various  froths  that 
were  produced  in  the  plant  but  I  couldn't  distinguish 
them  in  the  froth. 

Q.  42.  You  say  that  this  was  oil?  In  what  condi- 
tion was  it,  liquid? 

A.  No,  it  was  in  the  form  of  little  nodules  of 
grease. 

O.  43.  And  was  there  any  manipulation  that  in  your 
view  would  tend  to  the  production  of  these  little  nod- 
ules of  grease? 

A.  Why,  the  addition  to  the  plant  of  an  inactive 
oil.  The  oil,  of  course,  was  delivered  to  the  flotation 
section  warm  and  sent  to  the  circuit  which  I  should 
judge  to  have  been  on  that  day  between  ten  and  twelve 
degrees  Centigrade  and  that  would  certainly  cause  this 
particular  grease  to  become  solidified  although  it  was 
a  freely  running  oil  when  it  entered  the  plant. 

Q.  44.  About  the  proportion  of  the  clay  gangue  in 
the  middlings.    Did  you  see  any  indication  of  these? 

A.  The  middling  was  practically  all  of  this  clay 
gangue. 

Q.  45.  Have  you  ever  in  your  experience  in  the  agi- 
tation froth  process  taken  any  account  of  the  oil  re- 
turning in  the  circulating  feed  in  connection  with  the 
amount  of  new  oil  that  you  feed  to  the  machine? 

A.     I  never  have. 

Q.  46.  What  have  you  to  say  about  its  effect  in 
enriching  the  feed  in  mineral  contact,  as  to  whether 
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that  is  something  that  you  take  into  account  in  ordi- 
nary agitation  froth  operation? 

A.  Yes,  in  the  return  of  such  middHngs  from  the 
retreatment  of  concentrates  it  has  always  been  my  aim, 
and  I  think  it  has  been  generally  practiced  to  allow 
this  return  to  be  about  or  nearly  above  the  assay  of 
the  original  feed.  If  this  amount  is  exceeded  you  lose 
the  value  of  flotation  feed  and  thus  you  are  more  like- 
ly to  produce  a  richer  tailing. 

Q.  47.  That  is  to  say  return  of  mineral  in  the  mid- 
dling enriches  the  feed  and  as  a  general  rule  enriching 
the  feed  means  richer  tailings? 

A.     Means  richer  tailings. 

Q.  48.  I  would  like  you  to. repeat  your  description 
of  the  middlings  which  were  returned  in  this  plant  at 
the  Butte  &  Superior.    What  did  they  consist  of? 

A.  The  middlings  of  the  plant  at  the  Butte  &  Su- 
perior? 

Q.  49.  Yes,  the  middlings  returned;  what  did  they 
consist  of? 

A.  The  middlings  returned  to  the  feed  elevator  was 
the  spitzkasten  overflow  of  4,  5,  6  and  7  boxes. 

O.  50.  And  did  you  observe  what  material  over- 
flowed there? 

A.  Quite  light  colored  froth  with  quite  a  large 
proportion  of  fine  clay  gangue  suspended  in  the  pulp. 

Q.  51.  And  then  that  middling  return  was  com- 
posed of  what? 

A.  T.ow  grade  mineral,  some  mechanically  caught 
coarse  gangue  and  this  fine  clay  gangue  that  was  re- 
turned in  the  flotation  pulp. 
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0.  52.  I  think  you  said  somethings  about  the  mid- 
dling consisting  entirely  of  clay  gangue.  Just  what 
did  you  mean  ? 

A.  Well,  the  presence  of  that  clay  gangue  was  so 
striking — perhaps  I  still  have  the  impression  on  my 
mind — but  it  certainly  contained  besides  the  clay  gan- 
gue some  low  grade  concentrate  and  as  I  stated  before 
some  mechanically  associated  coarse  gangue. 

Q.  53.    What  is  the  table  that  I  now  show  you? 

A.  This  table  refers  to  the  visit  to  the  Butte  &  Su- 
perior mill  on  April  29th  of  this  year. 

Q.  54.     What  are  the  determinations  on  this  table? 

A.  The  determinations  are  the  assays  of  the  vari- 
ous final  products  and  the  amount  of  oil  contained 
therein. 

O.  55.  And  these  assays  and  oil  determinations 
were  made  by  whom? 

A.    Dr.  Mcllh^ney. 

MR.  WILLIAMS:  The  sheet  referred  to  is  offered 
in  evidence  as  Plaintiff's  Exhibit  No.  252,  and  it  is 
stipulated  that  that  shall  be  received  in  evidence  with 
the  same  force  and  effect  as  if  the  assayer  were  called 
and  testified. 

MR.  KREMER:  Of  course  with  the  right  to  show 
any  inaccuracy  if  any  should  appear  in  any  of  these 
assays  as  referring  to  the  check  samples.  I  don't  think 
there  will  be  any,  but  we  have  not  had  an  opportunity 
to  examine  this  yet.    We  will  compare  it  now. 

Q.  56.  Have  you  any  correction  to  make  to  this 
document  as  it  is  here — I  note  that  you  have  a  mem- 
orandum on  your  copy,  state  what  that  is. 
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A.  Under  the  title  'Troduct"  there  are  two  pro- 
ducts; ^'concentrate  sands"  and  "tailing  sands."  These 
should  be  called  "concentrate  sharps"  and  "tailing 
sharps." 

Q.  57.  How  would  you  define  a  sharp  as  dis- 
tinguished from  a  sand? 

A.  Why,  a  sand  indicates  a  gangue  product,  where- 
as the  term  "sharp"  would  include  both  concentrate 
and  gangue. 

Q.  58.  Now,  can  you  give  a  brief  description  of 
this  table  with  the  result;  take  the  heading  "Dry  Waste, 
Total  in  Four  Hours'  Run."  That  was  based  on  what 
kind  of  samples? 

A.     These  are  the  actual  samples  taken  at  the  mill. 

Q.  59.     Automatic  time  samples? 

A.  The  concentrates  and  tailings  were  automatic 
time  samples.  The  concentrates  were  deslimed — well, 
they  were  mixed  with  water  and  allowed  to  settle  one 
minute,  and  deslimed  and  separated  into  the  products 
in  the  proportion  which  is  given  in  that  table.     The 

concentrate  sharps .These  figures  are  applied  to  the 

total  tonnage  for  the  four  hours  we  were  there,  and 
sampling,  and  we  have  taken  the  figures  given  in  Mr. 
Shimmin's  report.  Now  the  concentrates  are  divided, 
assuming  the  production  of  60.16  tons  of  concentrate 
in  that  four  hours,  there  were  31.37  tons  of  sharps  and 
28.79  tons  of  slimes. 

Q.  60.  And  the  figure  60.16  which  is  here  obtained 
exactly  agrees,  does  it  not,  with  that  other  figure^ 
marked  "From  B.  &  S.?" 


Butte  &  Superior  Mining  Company.  4441 

Qeorge  A.  Chapman. 

A.  From  B.  &  S.  We  have  taken  that  figure  for 
that  calculation. 

Q.  61.  Now,  is  the  percentage  of  heads  divided  in 
the  same  manner? 

A.  That  is  divided  in  the  same  manner.  The  tails 
are  divided — there  was  a  total  of  203.03  tons,  and  the 
tails  were  divided  into  11.4  tons  of  sharps  and  9.97 
tons  of  slimes.  The  total  percentage  of  these  tailings 
is  77.2%  of  crude  ore  treated.  This  77.2%  was  di- 
vided into  42.3%  of  shares  and  34.9%  of  slimes. 
These  next  products  were  assayed  separately  as  fol- 
lows: Concentrate  sharps  assayed  46.9%  of  zinc;  con- 
centrate slimes  assayed  41.8%  of  zinc;  a  composite  as- 
say of  the  two  was  44.5%  of  zinc. 

Q.  62.    And  the  Butte  &  Superior  figure  is  45.2? 

A.  45.2.  That  is  within  reasonable  limits  of  as- 
saying and  sampling  errors. 

Q.  63.      Continue. 

A.  Of  the  tailings,  the  sharps  assayed  1.49%  of 
zinc  and  the  slimes  1.91%  of  zinc  and  a  composite  as- 
say of  these  products  was  1.68,  against  1.57%.  of  zinc 
from  the  Butte  &  Superior  assays,  which  is  within 
reasonable  limits.  The  calculated  assay  from  those 
various  products  of  heads  was  11.44%  of  zinc  against 
11.53%  of  zinc,  Butte  &  Superior  assays,  which  is 
again  within  reasonable  limits.  Now,  the  recovery  of 
the  zinc  in  the  concentrates  on  these  figures  is  shown 
in  88.7%  zinc  against  the  figures  of  the  Butte  &  Su- 
perior Company  of  89.5,  which  is  within  reasonable 
limits.     Now,   this   recovery,    of    this    88.7    recovery, 
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48.8%  recovery  was  in  the  sharp  portion  of  the  con- 
centrate and  39.9  in  the  slime  portion.  Of  the  11.3% 
lost  in  the  tailings,  5.5%  was  lost  in  the  sharps  and 
5.8%  in  the  fines.  Now  these  products,  the  oil  de- 
terminations were  made  on  them  with  the  following  re- 
sults: The  concentrate  sharps  carried  22.8  lbs.  of  oil 
per  ton;  the  concentrate  slimes  carried  93.4  lbs.  per 
ton.  A  composite  figure  derived  from  these  two  is 
56.6  lbs.  per  ton  of  the  total  concentrates,  against  62.6 
lbs.  per  ton  Butte  &  Superior  figures.  The  oil  de- 
terminations of  the  tailings  showed  14.  lbs.  per  ton  of 
oil  which  could  be  divided  into  the  sharp  tailings  of 
0.296%  of  oil  and  in  the  tailing  slimes,  30.6%  of  oil. 
The  next  column,  the  percentage  of  total  oil  to  feed  is 
as  follows:  50%  of  the  total  oil  used  was  recovered 
on  the  concentrate;  10.5%  of  which  was  on  the  sharp 
portion  of  the  concentrate  and  39.5%  on  the  slime  por- 
tion. 41.7%  of  the  total  oil  was  determined  to  be  on 
the  tailings,  of  which  0.5%  was  on  the  sharp  portion 
and  41.3  on  the5lime  portion.  Now,  the  total  oil  re- 
covered has  been  divided  into  two  portions;  on  the 
sharp  portion  of  the  concentrate  there  was  10.6  per 
ton. 

Q.  64.     Of  what  kind  of  oils? 

A.     Volatile  oil. 

O.  65.  Do  you  know,  as  a  matter  of  fact,  that  that 
was  a  natural  division  in  the  Avork  of  oil  determina- 
tion? 

A.  Well,  I  am  not  qualified  really  to  go  into  the- 
chemistry  of  oil,  and  I  accept  these  figures  as  given  by 
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Dr.  Mcllhaney,  and  if  there  is  any  explanation  to 
make,  I  think  he  can  make  it.  10.6  lbs.  per  ton  of  vola- 
tile oils  on  the  concentrate  sharps;  42.9  per  ton  on  the 
concentrate  slimes;  the  composite  figure  for  these  two 
is  equivalent  to  29.1  lbs.  of  volatile  oil  on  the  total  con- 
centrates recovered.  Tailing  sharps  contained  0.172 
lbs.  per  ton  of  volatile  oil  and  16.2  lbs.  of  volatile  oil 
on  the  slimes.  The  composite  figure  on  the  total  fig- 
ure is  4.7  lbs.  per  ton  of  volatile  oil.  The  percentage 
of  the  division  of  these  volatile  oils  recovered  in  the 
various  products  is  as  follows:  In  the  concentrate 
sharps  it  is  12.29%;  concentrate  slimes,  52.34%,  mak- 
ing a  total  on  the  concentrates  of  64.63%.  For  the 
tailing  sharps,  0.71%;  for  the  tailings  slimes,  34.66%, 
making  a  total  for  the  tailings  of  35.37%.  Of  the  non- 
volatile oils  that  was-  contained  by  the  concentrate 
sharps,  12.2  lbs.  per  ton;  concentrate  slimes  44.2  lbs. 
per  ton,  and  total  concentrate,  27.5  lbs.  per  ton.  On 
the  tailing  sharps,  1.124  lbs.  per  ton. 

Q.  66.    0.124  I  have  it. 

A.     My  copy  gives  it  1.124. 

MR.  WILLIAMS:  We  will  put  thai  in  as  1.124 
at  present,  and  we  will  check  it  up. 

A.  The  tailing  slimes,  20.4  lbs.  per  ton.  The  total 
tailings,  9.3  lbs.  per  ton.  The  percentage  of  the  non- 
volatile oils  represented  by  these  various  products  is  as 
follows:  Concentrate  sharps,  10.8%  ;  concentrate  slime, 
35.89%;  total,  46.69%.  The  tailing  sharps,  0.39%. 
Tailing  slimes,  52.92%.     Total  tailings  53.31 7o. 

Q.  67.     Now,  as  to  the  lower  figures  of  these  col- 
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umns,  you  did  not  give  them  all;  the  amounts  of  oil, 
did  they  check  up? 

A.  No,  there  is  a  loss.  Of  the  total  oil,  91.7%  is 
shown  to  be  on  these  various  products,  and  that  checks 
very  closely  with  the  Butte  &  Superior  figure  of  93.4%. 

Q.  68.  And  the  difference  between  that  and  100  is 
the  loss  in  the  determinations? 

A.  The  loss  in  the  determintions,  yes. 
'Q.  69.  Do  you  know  of  any  particular  circumstance 
that  would  contribute  to  the  fact  that  the  loss  was 
8.3%  in  one  instance  and  6.6%  in  the  other  instance; 
if  you  do  not  know  you  may  just  answer  that  you 
don't. 

A.  Well,  it  is  possible  that  the  determinations  made 
by  Dr.  Mcllhiney  include  both  volatile  and  non-vola- 
tile oils,  while  those  of  the  Butte  &  Superior  are  of  the 
total  oils,  and  that  was  totaling  the  amount  of  the  de- 
terminations, and  it  might  possibly  account  for  that 
slight  difference. 

Q.  70.  You  think  the  loss  of  the  oil  in  solution  in 
the  water  of  the  pulp,  would  that  contribute  to  the  fail- 
ure to  account  for  the  total  amount  of  oil  in  the 
product  ? 

A.  If  I  understood  Dr.  Mcllhfiney  correctly,  he  took 
all  the  water  with  the  product. 

Q.  71.  So  that  any  soluble  frothing  agent  would 
have  appeared  in  the  calculations? 

A.    Yes. 

THE  COURT:  Are  you  asking  the  witness  to  ac- 
count for  the  difference  between  the  two  assays? 
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MR.  WILLIAMS:     No,  the  difference  from  100. 

THE  COURT:  He  answered  as  to  the  discrepancy 
between  the  two  assays,  as  I  understood  it. 

THE  WITNESS:  I  did  in  my  first  answer,  yes, 
sir. 

MR.  WILLIAMS:  Q.  Is  it  or  is  it  not  to  be 
expected  that  in  an  operation  of  this  kind  with  con- 
siderable quantities  of  oil  divided  up  into  separate  prod- 
ucts, that  the  oil  determinations  will  account"^  all 
of  the  oil? 

A.  Well,  it  is  practically  impossible. 

Q.  72.  Now,  was  there  any  characteristic  of  this 
process  as  carried  on  by  the  Butte  &  Superior  in  re- 
gard to  agitation  that  was  different  from  the  normal 
agitation  froth  operations  that  you  are  familiar  with? 

A.  I  should  say  the  agitation  was  greatly  increased 
over  the  standard  ftifineral  (Reparation  practice. 

Q.  72>,  THE  COURT:  What  effect  would  that 
have,  or  has  it  any  that  you  know  of? 

A.  Why,  it  would  have  the  effect  of  beating  these 
inactive  oils  against  air  bubbles,  and  possibly  be  car- 
ried to  the  surface  on  air  bubbles.  We  used  to  have 
the  same  effect  with  the  Cattermole  process,  where 
some  of  the  granules  by  agitation  were  broken  and 
would  become  attached  to  one  single  air  bubble,  and 
would  be  carried  practically  to  the  surface,  and  then 
the  bubble  would  break  and  the  broken  granules  would 
fall  in  the  form  of  a  flock,  and  I  think  it  is  quite 
possible  that  this  very  violent  agitation  would  cause 
a  partial — \yell,  a  very  fine  subdivision  of  these  inac- 
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tive  oils,  and  allow  them  to  be  caught  with  air  bub- 
bles and  taken  over  with  the  flowing  froth. 

Q.  74.  MR.  WILLIAMS:  Returning  now  to  the 
Utah  Copper  Company  inspection,  have  you  a  table 
of  the  results  of  analysis  and  deter — and  examination 
of  the   samples   obtained? 

A.     Yes,  sir. 

MR.  WILLIAMS:  I  offer  in  evidence  this  table, 
as  plaintiff's  exhibit  No.  253,  with  the  same  stipula- 
tion as  the  last  and  same  exception. 

MR.   KREMER:     I  don't  think  there  will  be  any 
occasion  for  that;  it  may  be  admitted. 
Exhibit   No.   253   admitted. 

Q.  75.     Now,  what  does  this  table  show? 

A.  That  the  assay  of  the  flotation  feed  was  7.4% 
copper.  The  concentrates  recovered  were  26.3%  cop- 
per and  the  tailings  rejected  were  0.2%  copper.  The 
indicated  recovery,  by  the  well  known  formula,  is 
97.9%  recovery.  The  oil  on  the  concentrates  and 
tailings  was  estimated  as  follows:  The  total  oil  on 
the  concentrate  was  2.81%;  total  oil  on  the  tailings 
was  0.199%. 

Q.  76.  And  this  is  divided  up  between  the  volatile 
and  non-volatile? 

A.     Yes — The  volatile  oil  on  the  concentrate — 

Q.  77.  You  need  not  give  those  figures.  Now  as 
to  the  recovery  of  oil  fed,  1.06%,  or  21.15  lbs.  per 
ton,  what  did  you  find  there? 

A.     That  73.1%    was   associated   with   the   concen- 
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trates  and  13.6  was  associated  with  the  taihngs,  making 
a  total  of  86.7%,  meaning  a  loss  of  13.3% ;  but  1 
should  not  like  to  say  that  that  is  due  to  any  error 
in  the  assaying,  for  it  must  be  understood  that  we 
had  only  four  hours  to  sample  this  particular  run,  and 
our  samples  partook  more  of  the  nature  of  speci- 
mens rather  than  time  samples,  so  it  is  quite  possible 
that  that  error  or  most  of  it  can  be  accounted  for  in 
that  way. 

Q.  78.  Now,  you  have  here  the  skimmings  of  the 
first  spitzkasten,  with  a  total  oil  of  26.24%.  Is  that 
the  float  that  you  described  as  appearing  in  the  first 
spitzkasten? 

A.     It   is. 

Q.  79.  And  the  next  two,  concentrate  from  second 
spitzkasten,  with  a  total  oil  figure  of  4.87%,  that  is 
the  amount  of  oil  that  was  found  in  that  second  spitz- 
kasten ? 

A.     It   is. 

Q.  80.  Now,  have  you  examined  the  determina- 
tions made  in  behalf  of  the  Utah  Copper  Company, 
exhibit  No.  251? 

A.     I   have. 

O.  81.  Having  before  you  all  of  these  determina- 
tions, and  having  seen  the  plant  in  operation,  I  wish 
you  would  say  what  process  was  being  carried  on  at 
the  Utah  Copper  Company  on  the  occasion  of  your 
visit? 

A.  The  process  employed  at  the  time  of  our  visit 
was  undoubtedly  that  of  the  agitation  froth  process. 
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The  incident  of  that  oil  removal  at  the  first  spitz  box, 
not  being  one  of  ore  concentration,  I  would  exclude 
that  one  box;  but  the  rest  of  the  plant  was  undoubt 
edly  the  agitation  froth  process. 

Q.  82.  Did  you  observe  whether  or  not  the  oil  fed 
to  the  plant  was  fed  in  a  heated  condition? 

A.     It  was,  at  a  temperature  of  62°  C. 

Q.  83.     And  was  the  pulp  heated  or  not? 

A.     The  pulp  was  normal  temperature. 

Q.  84.     About  what  was  it  on  that  day? 

A.  Ten  to  fifteen  degrees  Centigrade.  There  may 
have  been  just  a  little  heat  or  raise  in  temperature  by 
reason  of  the  fact  that  the  pulp  was  kept  in  sus- 
pension in  the  sludge  tank  by  means  of  a  small  jet 
of  steam — or  perhaps  that  was  compressed  air;  I  will 
have  to  look  at  my  notes.  I  will  withdraw  that  last 
statement:  it  was  compressed  air. 

Q.  85,  It  was  suspended  by  compressed  air  and 
not  steam? 

A.     Compressed  air,  that  is  all. 

Q.  86.  But  there  was  no  heating  in  the  plant  ex- 
cept to  the  oil? 

A.     The  oil  and  the  calura. 

Q.  87.  Now,  you  have  testified,  and  other  wit- 
nesses have  testified  repeatedly  about  the  standard 
machines  of  Minerals  Separation  Limited.  I  show 
you  the  drawings  in  the  Hyde  Record,  entitled  "Plain- 
tiff's Exhibit,  King  John's  Court,  Standard  Plant'  ap- 
pearing on  pages  1027,  1030  and  1031,  and  I  might 
note   that  the  evidence  shows   that  this  plant  was  in 
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operation  in  the  laboratory  in  King  John's  Court  in  the 
latter  part  of  the  year  1910.  Now,  I  ask  you  how 
that  flotation  a])paratus  or  machine  appears  to  you 
to  compare  with  what  you  have  referred  and  the  other 
witnesses  have  referred  to  as  the  Minerals  Separation 
standard  plant? 

A.  These  drawings  practically  represent  the  stand- 
ard machine  of  today,  with  the  exception  that  the  pipe 
C  on  the  sheet  has  been  replaced  by  a  curved  pipe, 
to  do  away  with  the  right  angle  turn,  which  causes  un- 
necessary wear  and  chokes  up  at  times.  The  baffle  F, 
has  been  reversed. 

Q.  88.  That  is,  instead  of  pointing  up  it  now  points 
down? 

A.     It  points  down. 

Q.  89.  Those  are  all  the  changes  that  have  been 
made  in  the  last  seven  years? 

A.  That  is  all.  Those  machines  also  appear  to 
be  belt  driven,  but  most  of  the  modern  machines  are 
gear  driven. 

CROSS  EXAMINATION, 
BY  MR.  SCOTT: 

X-Q.  90.  Mr.  Chapm.an,  if  the  first  cell  at  the  Magna 
plant  had  been  overflowing  and  discharging  float 
regularly,  would  that  have  altered  your  answer  in 
which  you  stated  you  considered  that  the  process  that 
you  saw  at  Magna  was  the  agitation  froth  process? 

A.     If   that   float  had   been   removed  continuouslv. 
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that  box,  which  is  merely  acting  as  an  oil  remover 
and  not  as  a  cencentrator  at  all — 

X-Q.  91.  Well,  would  you  consider  that  the  pro- 
cess carried  out  there  was  that  of  the  agitation  froth 
process  ? 

A.     You  mean  the  machine  as  a  whole? 

X-Q.  92.     Yes. 

A.     Certainly. 

X-Q.  93.  And  if  you  make  any  distinction,  what 
would  you  say  about  that  first  box? 

A.  That  first  box  was  merely  there  to  prepare 
the  pulp  for  the  final  successful  treatment  by  the  agita- 
tion froth  process. 

X-Q.  94.  How  about  the  first  box  in  the  Butte  & 
Superior  installation.  Considering  it  separately  as  you 
have  considered  the  one  at  Utah  separately,  was  that 
box  being  used  for  the  agitation  froth  process  ? 

A.  Yes,  it  was,  but  in  this  instance  I  can  say  that 
if  you  had  removed  the  clay  gangue  from  the  Butte 
&  Superior  feed,  that  you  would  have  had  exactly  the 
same  condition  as  what  you  had  in  the  Magna  first 
box. 

X-Q.  95.  Do  you  think  that  the  quantity  of  oil 
necessary  to  treat  an  ore  is  related  to  the  character 
of  the  gangue? 

A.     In  many  instances,  yes. 

X-Q.  96.  So  that  in  your  opinion  the  ore  having 
some  classes  of  gangue  would  require  more  oil  than 
a  similar  ore  with  a  different  character  of  gangue? 

A.     Yes. 
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X-Q.  97.  Npw  I  don't  know  whether  you  know 
how  Dr.  Mcllhgfney  got  this  determination  of  the  oil  on 
the  sharps  as  distinguished  from  the  oil  on  the  slimes, 
but  if  you  do  I  would  like  to  have  you  answer  this 
question,  as  to  whether,  after  allowing  the  pulp  of 
the  concentrate  to  settle  for  a  minute,  and  then  float- 
ing off  the  slimes — whether  that  did  not  carry  with 
the  slimes  all  of  the  detached  oil  in  the  mixture? 

A.  I  did  not  see  the , operation  performed.  I  will 
leave  that  to  Dr.  Mcllh^ney. 

X-Q.  98.     You  did  not  know  the  conditions? 

A.     No. 

X-Q.  99.  I  think  from  what  you  have  said  that 
you  can  answer  this  question:  Did  you  or  your  asso- 
ciates sample  or  analyze  the  flowing  pulp  with  the  sus- 
pended clay  gangue  separately  for  oil  in  the  middlings? 

A.  I  don't  think  those  figures  are  mentioned  here, 
Mr.  Scott,  and  if  they  are  not  on  this  sheet  I  am 
afraid  that  they  have  not  been  done. 

X-Q.    100.     I  am  referring  to  the  middlings. 

A.     The  middlings   returned? 

X-Q.  101.     Yes. 

A.     No,  I  am  afraid  they  have  not  been  done. 

X-Q.  102.  Then  you  have  no  definite  data  upon 
which  to  base  the  statement  that  a  large  amount  of 
that  oil  was  absorbed  in  and  adhering  to  these  clay 
slimes,  have  you? 

A.  I  have  no  definite  data,  except  that  one  little 
point   on   the    flow    sheet   just   now,    which    convinces 
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me  that  my  opinion  is  right.  If  you  want  me  to  go 
into  that  point  I  will  explain  it  to  you. 

X-Q.  103.     You  may  do  so  if  you  wish? 

A.  In  describing  the  returns  of  these  various  mid- 
dling products  just  now  I  made  the  mistake  of  saying 
that  they  were  returned  to  the  head  of  the  flotation 
machine  and  overlooked  the  point  of  these  middlings 
from  No.  2  cleaner  being  sent  to  the  tail  race.  I 
was  very  much  surprised  and  at  first  I  said  that  was^ 
a  mistake  on  the  flow  sheet,  but  withdrew  the  state- 
ment. In  the  whole  of  my  flotation  experience  I  think 
it  is  the  only  example  of  which  I  know  and  have 
heard  of  where  a  middling  product  from  the  cleaner 
is  discarded  to  the  tail  race.  Now,  it  is  perfectly  ob- 
vious that  the  only  reason  for  doing  that  is  that  the 
amount  of  this  oily  clayey  gang-ue  is  built  up  to  such 
an  extent  in  the  circuit  that  it  is  necessary  to  discard 
that  portion  of  that  at  that  point  rather  than  let  it 
go  back  into  the  various  machines  and  produce  a 
much  lower  grade  concentrate. 

X-Q.  104.  Did  you,  Mr.  Chapman,  see  any  of  this 
clayey  gangue  carrying  oil  with  it? 

A.     I  observed  some,  yes. 

X-Q.   105.     At  what  point? 

A.  In  these  various  middlings  returned.  This  clay 
gangue,  if  you  shake  it  up  in  water,  gives  a  peculiar 
streaky  color  to  it,  and  the  presence  of  oil  is  certainly 
shown  by  the  excess  of  these  streaks  over  the  ordinary 
pulp  appearance. 
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X-Q.  106.  Did  you  make  any  examination  that 
enables  you  to  say  that  this  clay  gangue  carries  a 
greater  relative  proportion  of  oil,  that  is  relative  to 
the  concentrate,  than  any  other  kind  of  gangue? 

A.  The  only  thing  I  can  refer  you  to  is  these  sheets 
that  have  been  put  in  evidence  which  show  there  is 
a  marked  difference  shown  between  the  tailing  sharp 
and  the  tailing  slimes. 

X-Q.  107.  But  you  don't  know  how  that  determina- 
tion was  made,  that  question  I  just  asked  you  about 
flotation  over  the  slimes  and  whether  that  wouldn't 
carry  with  it  all  the  detached  oil  and  clay  with  the 
slimes  ? 

A.  Dr.  Mcllhiny  who  did  these  determinations — I 
have  known  this  gentleman  for  some  time  and  I  know 
if  he  did  a  thing  like  that  he  would  certainly  mention 
it  to  me. 

X-Q.  108.  Are  we  quite  clear  about  that  now? 
As  I  understand  it  there  is  no  flow  back  to  the  head 
of  the  machine  except  the  tailings  from  the  No.  1 
cleaner  and  the  middlings  from  the  lower  cells  of  the 
rougher  machine?     That  is  correct,  isn't  it?' 

A.     Yes. 

X-Q.  109.  Now,  you  have  explained  the  operations 
at  the  Butte  &  Superior  which  you  saw  by  reference 
to  the  clayey  gangue  slimes,  you  referred  to.  Is  it 
your  opinion  that  it  would  not  be  possible  to  prac- 
tice the  process  with  as  large  an  amount  of  oil  if  that 
clayey  gangue  slime  were  absent? 
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A.-  You  could  practice  the  process  if  you  followed 
out  the  process  of  the  Magna  mill. 

X-Q.  110.  Well,  suppose  we  simply  eliminate  the 
criticism  you  make  of  the  Magna  mill  and  carry  it 
out  just  the  way  they  did  at  the  Butte  &  Superior  mill. 
Do  you  think  that  it  would  be  impossible  without  the 
presence  of  this  clay  gangue  slime  you  refer  to? 

A.  I  should  think  it  would  be  quite  possible  to 
carry  out  the  process,  yes. 

X-Q.  111.    With  the  same  amount  of  oil? 

A.     Yes,  with  the  same  amount  of  oil. 

X-Q.   112.     And  the  same  procedure? 

A.     Yes,  the  same  procedure. 

X-Q.  113.     And  in  the  absence  of  the  clay  gangue? 

A.     In  the  absence  of  the  clay  gangue,  yes. 

X-Q.  114.  And  it  still  would  be  the  agitation 
froth  process? 

A.     Absolutely. 

X-Q.  115.  I  don't  suppose  you  know  how  Dr.  Mc- 
Ilh^ney  drew  the  line  between  the  volatile  and  non- 
volatile oils  that  are  shown  upon  exhibit  252? 

A.     I  would  prefer  to  let  him  describe  it,  Mr,  Scott. 

MR.  WILLIAMS:  We  will  put  Dr.  McIlhAney  on 
the  stand. 

X-Q.  116.  MR.  SCOTT:  Now,  referring  to  ex- 
hibit 253,  which  is  plaintiff's  exhibit  representing  the 
results  at  the  Magna  mill  during  the  visit  of  plaintiff's 
representatives,  will  you  state  whether  you  think  the 
recovery  there  shown  97.9  per  cent  of  the  copper  is 
a  good  result,  metallurgically  speaking? 
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A.     It  is  a  very  good  result. 

X-Q.  117.  You  have  stated  that  if  the  Butte  & 
Superior  Company  were  to  carry  out  the  process  just 
the  same  as  you  saw  it  on  that  Sunday  of  the  visit 
and  we  were  to  ehminate  the  clay  gangue  slime  that 
that  would  be  the  agitation  froth  process.  Do  you 
place  any  limit  at  all  as  to  the  amount  of  oil  in  what 
would  be  the  agitation  froth  process? 

A.  I  limit  the  amount  of  active  oils  to  what  is  the 
agitation  froth  process. 

X-Q.  118.     And  to  what  do  you  limit  it? 

A.     Why,  the  point  of  maximum  efficiency. 

X-Q.  119.  You  cannot  say,  can  you,  Mr.  Chapman, 
that  upon  the  occasion  of  your  visit  to  the  Butte  & 
Superior  mill  no  kerosene  or  fuel  oil  coated  any  of 
the  bubbles  or  any  of  the  mineral  particles,  can  you? 

A.     I  can't  say  that,  no. 

MR.  SCOTT:     That  will  be  all. 

THE  COURT:  Just  point  out  to  me  on  this  flow 
sheet,  exhibit  222,  where  the  concentrates  went,  those 
to  the  cleaners? 

A.  If  you  take  the  specific  example  shown  on  this 
flow  sheet,  namely  No.  1  pyramid,  the  concentrates 
are  drawn  from  the  first,  second  and  third  spitzes  on 
each  side  and  join  together  and  pass  through  No.  16. 

Q.  120.    MR.  WILLIAMS:     Is  that  an  elevator? 

A.  I  assume  that  is  an  elevator.  And  they  con- 
tinue to  a  point  marked  19  and  from  there  enter  No.  1 
cleaner  in  the  cell  marked  No.  5.     That  is  true  of  all 
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these  rougher  machines.  Now,  the  concentrates  re- 
covered from  the  first  cleaner  pass  down  and  pass 
through  pump  23  and  from  23  go  into  cell  No.  1  of 
No.  2  cleaner.  The  first  three  boxes  of  No.  2  cleaner 
discharge  a  concentrate  which  passes  to  an  elevator, 
No.  17,  and  from  there  through  No.  20,  to  the  spitz- 
kasten  marked  No.  5  of  No.  3  cleaner.  The  concen- 
trates from  No.  3  cleaner  pass  and  are  considered  as 
finished  concentrates  and  are  thickened.  The  tailings 
from  No.  1  cleaner  passes  to  a  36-inch  elevator  and 
through  junction  boxes  into  the  sludge  tank  and  back 
as  shown  to  the  original  flotation  feed.  The  tailing-5 
from  No.  2  cleaner  are  discharged  direct  to  the  tail- 
ings race,  and  leave  the  circuit  at  that  point.  The 
tailings  from  No.  3  cleaner  pass  to  elevator  No.  16 
through  No.  19  and  back  as  shown  to  the  feed  to  the 
No.  1  cleaner. 

Q.  121.     THE  COURT:     The  tailings  from  No.  3? 

A.  The  tailings  from  No.  3,  yes,  that  is  right. 
The  tailings  from  these  various  cleaners  are  con- 
sidered as  middling. 

Q.  122.  Speaking  of  this  No.  1  cell  on  the  spitz 
box  at  the  Magna  plant,  about  which  you  have  testi- 
fied, you  say  your  theory  is  that  this  No.  1  box  serves 
as  an  oil  remover.     Where  does  that  oil  go? 

A.  That  is  joined  to  the  main  stream  of  concen- 
trates. 

Q.  123.  Well,  but  I  understood  you  to  say  it  wasn't 
overflowing  to  any  particular  extent? 
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A.  Well,  the  day  we  were  working  it  was  overflow- 
ing intermittently,  about  ten  minutes  every  hour,  and 
the  other  side,  which  was  a  part  of  the  same  machine, 
in  the  five  visits  I  made  to  it  was  overflowing  on  four 
occasions,  and  this  overflow  joined  the  main  concen- 
trate stream  and  was  distinctly  different  in  color. 

THE  COURT:  Any  further  questions  by  either  of 
you  of  this  witness. 

RE-DIRECT  EXAMINATION, 
BY  MR.  WILLIAMS: 

•  R-Q.  124.  I  don't  know,  Mr.  Chapman,  that  I  ex- 
actly understood  your  testimony  in  regard  to  the  limi- 
tations of  the  agitation  froth  process  to  the  point  of 
maximum  efficiency.     That  is  the  way  I  heard  it? 

A.     Yes. 

R-Q.  125.     Tell  me  just  what  you  meant? 

A.  Well,  it  is  usual  in  flotation  operations  to  make 
additions  of  reagents  to  give  you  the  best  results, 
and  a  property — particularly  the  large  properties  where 
the  feeds  are  very  constant — this  point  of  best  results 
or  as  I  have  termed  it  before  maximum  efficiency, 
is  maintained  very  steadily.  There  are  occasions  when 
something  may  happen  in  various  parts  of  the  mill  that 
a  portion  of  the  feed  is  turned  off  or  increased,  and 
then  comes  a  time  when  this  condition  of  maximum  ef- 
ficiency is  disturbed.  It  is  then,  if  your  feed  is  in- 
creased and  before  we  have  time  to  increase  the  re- 
agent, you  find  that  the  result  is  detrimental  and  the 


4458       Minerals  Separation,  Limited,  et  al.,  vs. 

Arthur  Howard  Higgins. 

recovery  suffers  until  you  re-establish  the  proportion 
of  reagent  feed  to  what  was  the  best  condition  before. 

R-Q.  126.  And  if,  on  the  other  hand,  your  oil  sup- 
ply diminishes? 

A.    Well,  the  process  suffers  again. 

R-Q.  127.  And  that  is  the  point  of  maximum  effi- 
ciency, is  that  right? 

A.     It  is,  yes,  sir. 

WITNESS  EXCUSED. 

WHEREUPON  an  adjournment  was  taken  until 
10:00  a.  m.  tomorrow,  Friday,  May  Uth,  1917. 

Friday,  May  11th,  1917,  10  a.  m. 

ARTHUR  HOWARD  HIGGINS,  a  witness  called 
in  rebuttal  on  behalf  of  the  plaintiff,  testified  as 
follows : 

DIRECT  EXAMINATION. 
BY  MR.  WILLIAMS: 

Q.  1.  Please  state  your  name,  residence,  age  and 
occupation. 

A.  Arthur  Howard  Higgins;  age  36;  residence 
London;  occupation  metallurgist. 

Q.  2.  Please  state  your  education  and  qualifications 
as  a  metallurgist,  with  special  reference  to  the  froth 
flotation  process. 

A.  I  received  my  education  at  the  Bradford  Tech- 
nical College,  followed  by  a  course  at  the  Royal  School 
of  Mines,  where  I  graduated  in  1901 ;  in  1902  I  was 


Butte  &  Superior  Mining  Company.  4459 

Arthur  Howard  Higgins. 

assistant  demonstrator  in  mineralogy  and  geology.     At 
the  end  of  1903  I  joined  the  Minerals  Separation  C  ut. 
pany's  staff. 

O.  3.  How  long  have  you  been  engaged  in  the  study 
of  the  air  troth  flotation  process? 

A.  I  have  been  engaged  in  the  study  of  the  air  froth 
flotation  process  since  its  discovery  in  1905. 

O.  4.  And  what  has  been  the  nature  of  your  work 
during  that  period  of  12  years? 

A.  Chiefly  in  the  development  and  improvement  of 
the  air  froth  flotation  process ;  largely  in  the  labora- 
tory and  occasionally  in  the  mill. 

Q.  5.  You  made  an  estimate  when  testifying  in  the 
Miami  suit  that  you  performed  about  20,000  operations 
under  the  process  of  the  patent  here  in  suit.  Do  you 
accept  that  as  a  fair  average  of  those  operations  up  to 
two  years  ago? 

A.    Yes,  I  do. 

0.  6.  Since  that  time  have  you  continued  your  study 
of  operations  in  regard  to  this  process? 

A.    I  have. 

Q.  7.  And,  as  I  understand  you,  for  the  past  twelve 
years  you  have  been  continuously  engaged  in  the  study 
of  this  process?     Is  that  right? 

A.    Yes,  that  is  correct. 

O.  8.  Have  you  studied  and  are  you  familiar  with 
the  Everson  patent  No.  348,157,  of  August  24,  1886? 

A.  Yes,  I  have  studied  that  patent  and  have  been 
familiar  with  it  for  some  time. 

O.  9.  You  might  tell  us  when  your  attention  was 
first  called  to  it  and  under  what  circumstances. 
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A.  My  attention  was  first  called  to  this  patent 
about  the  end  of  1904  when  Mr.  Sulman  brought  the 
specification  into  the  laboratory  and  we  discussed  it 
together  and  then  he  asked  me  to  make  a  repetition  of 
the  example  on  page  2. 

Q.  10.     Known  as  the  Everson,  what  method? 

A.  The  Everson  first  method.  The  operation  was 
carried  out  according  to  the  details  she  gives  in  the 
specification  and  we  got  a  successful  result. 

Q.  11.  Since  that  experiment  carried  out  by  you  in 
1904  have  you  repeated  the  operations  of  this  first 
method?     And  if  so,  about  how  many  times? 

A.  I  have  repeated  that  operation^  since  then  a 
good  many  times;  I  think  somewhere  between  fifty 
and  one  hundred. 

Q.  12.  Is  there  any  characteristic  about  that  opera- 
tion as  to  whether  you  fail  or  succeed? 

A.  Yes,  but  I  don't  know  what  exactly  that  char- 
acteristic is.  Some  detail  in  making  the  compound  of 
the  oil,  and  acid,  which  is  not  given  in  the  description; 
for  the  success  or  failure  of  the  operation  seems  to  be 
a  mere  matter  of  accident,  whether  one  gets  a  good 
result  or  a  bad  one. 

Q.  13.  Well,  about  how  many  times  have  you  suc- 
ceeded and  how  many  times  failed? 

A.  I  suppose  in  fifty  times  I  have  succeeded  about 
twenty  and  failed  thirty. 

O.  14.  When  you  carried  out  this  operation  in  1904 
what  apparatus  did  you  use  and  what  instrumentali- 
ties? 
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A.  For  mixing  the  compound,  we  had  an  evaporat- 
ing dish,  spatula,  barrettes  and  things  of  that  kind, 
and  for  the  washing  out  operation  we  used  an  ordinary 
hand  basin  containing  water,  squeezed  the  pasty  or 
plastic  mass  through  the  hands  so  as  to  open  it  out  in 
the  manner  in  which  she  suggests. 

Q.  15.  And  is  that  or  is  that  not  the  mode  of  opera- 
tion described  in  the  specifications? 

A.    Yes,  that  is  the  mode  described. 

Q.  16.  In  that  operation  do  you  p«t  first  produce 
the  "stiff  mass"  referred  to  on  page  2,  line  36,  of  the 
specification? 

A.  Yes,  one  always  gets  the  stiff  mass;  that  is  very 
easy.  The  difficulty  in  the  process  in  the  cases  where 
it  fails  is  where  the  stiff  mass  does  not  remain  suffi- 
ciently plastic  in  the  water  so  that  we  cannot  get  the 
pasty  mass  or  lump  or  lumps  that  she  refers  to  in  lines 
65  to  68  in  the  specification. 

Q.  17.  Now,  there  is  a  statement  in  the  specifica- 
tion as  follows:  "In  treating  so  small  a  bulk  as  above 
specified,  the  mass  may  be  squeezed  repeatedly  in  the 
hand  in  a  ba-^ir.  of  water,  the  substance,  so  manipulat- 
ed being  expressed  between  the  fingers  each  time  it  is 
squeezed,  and  thus  made  to  expose  new  surfaces  to  the 
water,  from  which  the  sand  will  be  detached  so  as  to 
fall  to  the  bottom  of  the  basin."  That  is  the  descrip- 
tion, is  it  not? 

A.    That  is  the  description. 

Q.  18.  Now,  following  that  is  the  statement  in  line 
60:    'Tn  practice  upon  large  masses,  any  vessel  having 
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an  outlet  or  outlets  at  its  bottom  for  the  escape  of  the 
water  and  sand  will  be  suitable  for  this  operation  of 
washing,  and  mechanical  means  will,  of  course,  be  em- 
ployed to  break  up  the  mass.  The  concentrated  ma- 
terial will  accumulate  in  a  pasty  mass  or  lump  or  lumps 
and  will  contain  the  metallic  portion  of  the  ore,  togeth- 
er with  the  hydrated  oil  and  acid,  which  oil  may  be  re- 
moved by  heating  and  afterwards  roasting  or  by  other 
suitable  means."  What  have  you  to  say  as  to  that  part 
of  the  specification,  referring  to  the  operation  on  large 
masses  through  the  employment  of  mechanical  means 
to  break  up  the  mass  and  the  recovery  of  concentrate 
in  a  pasty  mass  or  lump  or  lumps? 

A.  This  portion  is  what  one  might  call  a  method  of 
unkneading  the  stiff  mass  which  we  previously  ob- 
tained, but  I  know  of  no  machinery — I  could  not  find 
any  machinery  which  I  thought  would  be  suitable  for 
that  purpose.  It  is  not  exactly  like  the  ordinary  knead- 
ing operation,  in  which  dough  is  made,  and  for  which 
dough  making  machinery  is  particularly  applicable.  It 
is  the  reverse  of  this;  one  has  to  open  the  mass  so  ihe 
interior  is  coming  out  constantly  to  the  exterior,  to 
give  the  sand  a  chance  to  become  detached.  The  con- 
dition of  the  concentrated  mass  I  read  as  applying  to 
the  whole  of  that  method;  it  is  not  applied  only  on  a 
large  scale;  it  is  applied  just  as  much  in  this  laboratory 
.example. 

Q.  19.  Have  you  made  any  study  of  the  literature 
for  the  purpose  of  trying  to  find  if  there  was  any  ap- 
paratus disclosed  and  known  at  that  time  capable  of 
this  use? 
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A.  Yes,  T  have  made  that  examination,  and  the  only 
thing  that  I  found  were  pug  mills  and  mortar  mixers 
such  as  Haynes  used,  and  those  arc  not  satisfactory  for 
this  purpose. 

O.  20.  It  has  been  stated  in  the  testimony  for  the 
defendant  that  this  Everson  patent  discloses  the  con- 
joint use  of  sulphuric  acid  and  sulphate  of  copper. 
What  have  you  to  say  as  to  that? 

A.  I  find  no  disclosure  of  the  conjoint  use  of  any 
acid  and  salts  or  acid  and  acid  salts.  The  disclosure  is 
of  an  acid  or  of  a  salt;  there  is  no  disclosure  of  copper 
sulphate  or  copper  chloride  being  used  in  connection 
with  acid  or  in  combination  with  acid. 

Q.  21.    What  is  an  acid  salt? 

A.  It  is  a  salt  in  which  the  hydrogen  is  only  par- 
tially displaced  by  the  metal ;  a  common  example  would 
be  the  acid  sodium  sulphate. 

O.  22.  That  is,  it  is  a  compound  which  may  be  said 
to  consist  of  sulphuric  acid  and  sodium  sulphate  com- 
bined together  in  one  compound,  so  that  it  is  partly  salt 
and  partly  acid,  is  that  right? 

A.    Yes,  that  is  true. 

O.  23.  In  the  description  of  the  Everson  patent 
what  reference  do  you  find  as  to  the  applicability  ot 
the  process  to  an  ore  containing  clay? 

A.  The  specification  is  very  explicit  on  that,  begin- 
ning line  29,  page  1.  It  says:  ''The  invention  is  more 
specially  applicable  to  the  treatment  of  ores  in  which 
the  metal  or  metallic  portion  is  mixed  with  quartz  or 
other  rock,  as  distinguished  from  mineral  mixed  with 
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-slay;  though  it  is  applicable  to  ores  containing  alumi- 
na together  with  quartz  or  other  rock,  to  the  extent  of 
permitting  the  removal  of  the  silica  or  sand."  The 
silica  or  sand  of  course  is  quartz.  The  specification  in 
a  good  many  places  refers  to  the  removal  of  this  quartz  ^ 
rocky  gangue.  There  are  12  references  to  the  gangue 
in  this  specification,  in  all  of  which  she  refers  to  the 
gangue  as  quartz  or  rocky  gangue. 

Q.  24.  Now,  as  to  the  Everson  second  method,  have 
you  tried  to  carry  it  out  a  number  of  times? 

A.    Yes,  I  have. 

Q.  25.    How  did  you  try  to  carry  it  out  at  first? 

A.  In  the  first  trials  of  this  method  we  tried  to 
carry  this  out  with  an  agitator  to  thoroughly  detach 
the  sand  from  the  mixture,  followed  by  a  spitzkasten 
to  attempt  the  separation  of  the  concentrates,  under  the 
impression  that  the  process  was  more  or  less  a  re- 
versal of  the  Cattermole  procedure. 

O.  26.  And  in  what  manner  was  the  spitzkasten 
used  ? 

A.  One  might  say  that  one  uses  the  spitzkasten  up- 
side down,  instead  of  taking  the  concentrate  off  at  the 
bottom,  we  took  the  concentrate  off  at  the  overflow 
and  we  removed  the  sand  at  the  bottom. 

Q.  27.  And  did  you  have  any  success  in  that  kind 
of  an  operation? 

A.     None  at  all. 

Q.  28.  There  are  operations  described  in  the  Hyde 
record,  one  of  them  in  which  the  so-called  concentrate 
contained  less  mineral  than  the  original  ore  and  the 
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so-called  tailings  contained  more  mineral  than  the  orig- 
inal ore;  is  that  a  fair  example  of  what  you  got? 

A.    Yes,  that  is  a  fair  example. 

Q.  29.  And  when,  and  under  what  conditions  did 
you  attain  a  reasonably  successful  operation  in  the  con- 
centiation  of  ores  in  accordance  with  this  second 
method  of  Everson? 

A.  In  the  use  of  this  spitzkasten  or  classifier  to 
separate  the  material,  it  became  evident  that  the  thing 
was  not  useful  for  that  purpose,  and,  referring  to  the 
use  of  the  spitzkasten  in  the  art  at  that  time,  it  was 
quite  evident  that  that  spitzkasten  in  the  wet  concen- 
tration of  ore  was  never  used  for  the  separation  of  min- 
eral and  sand.  By  following  that  line  of  reasoning  we 
came  to  the  conclusion  that — Dr.  Liebmann  and  I  were 
studying  the  proces  at  that  time  together — that  the 
proper  method  to  use  was  to  adopt  the  same  separating 
device  that  they  used,  that  is,  the  shaking  or  bumping 
table,  or  the  vanner,  and  on  the  table  we  have  the  con- 
stant overflow  of  water  which  carries  away  the  lighter 
portions  of  material  that  is  fed  into  it  and  the  heavier 
portions  coming  off  the  end  of  the  table.  For  that  reas- 
on we  took  the  batea,  which  is  one  of  the  laboratory  in- 
struments which  reproduces  the  action  of  the  bumping, 
shaking  or  vanning  tables. 

Q.  30.  And  the  batea  also  happens  to  be  what  sort  of 
an  appliance  in  the  art? 

A.  That  is  a  washing  out  vessel  which  is  frequent- 
ly used  for  the  separation  of  gold  from  auriferous 
sands. 


4466       Minerals  Separation,  Limited,  et  al.,  vs. 
Arthur  Howard  Higgins. 

Q.  31.  Did  you  discover  any  coincidence  between  the 
proportions  disclosed  in  the  Everson  specifications  and 
the  contents  of  a  standard  batea? 

A.  Yes,  the  quantity  of  ore  which  she  states  as  be- 
ing abundantly  moistened  by  the  three  fluid  drams  of  oil 
is  two  ounces ;  and  this  two  ounces  is  a  very  satisfactory 
quantity  to  handle  in  a  batea,  so  the  method  appears  to 
me  to  be  suitably  carried  out  and  I  think  properly  inter- 
preted by  the  use  of  a  batea. 

Q.  32.  And  when  the  batea  is  used  and  the  material 
is  flowed  over  to  the  edge  of  the  batea  is  it  or  is  it  not 
a  fairly  successful  metallurgical  operation? 

A.    Yes,  it  is  a  fairly  successful  operation. 

Q.  2>2>.  Recoveries  having  been  about  what,  in  the  ex- 
periments that  you  have  made? 

A.    I  think  I  had  the  recovery  as  high  as  80%. 

Q.  34.  Now,  I  will  ask  you  to  perform,  first  an  ex- 
periment using  the  batea  with  ore  and  no  oil,  just  ore 
and  the  water.  Under  those  conditions  what  would 
happen  ? 

A.  One  gets  the  lighter  material  carried  away  from 
the  heavier  material,  it  flows  off  in  the  water. 

Q.  35.    And  the  lighter  material  is  what? 

A.    The  lighter  material  being  the  sand. 

Q.  36.  Now,  when  you  use  the  oil  in  the  proportions 
disclosed  by  Mrs.  Everson,  what  then  happens  ? 

A.  Then  you  get  exactly  what  she  tells  you  you  will 
get,  the  transposition  of  the  mineral  and  the  oil  with 
the  sand;  that  is  to  say,  the  mineral  and  oil  become 
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lighter  than  the  sand  and  they  are  washed  off  with  the 
water  in  the  same  position  as  the  sand  was  previousl}' 
washed  off. 

Q.  37.  I  read  you  the  language  of  the  specification, 
commencing  on  page  2,  line  108:  "Bearing  in  mind 
that  the  sand  and  mineral  are  merely  transposed,  or 
their  relative  positions  are  reversed,  because  the  sand  is 
heavier  than  the  mixture  of  mineral,  oil,  and  acid." 
Please  state  whether  that  is  a  description  of  what  t^kcf 
place. 

A.     That  is  an  exact  description  of  what  one  finds. 

Q.  3S.  Now,  will  you  carry  out  the  operation  without 
the  oil  and  then  show  us  the  reversal  of  that  operation 
with  the  oil;  you  may  describe  what  you  are  going  to 
do  now. 

A.  In  the  first  operation  I  am  going  to  take  57 
grams,  that  is,  two  ounces,  of  the  -35  mesh  feed  to  the 
Wilfley  table  from  the  Anaconda  plant.  The  reason 
that  I  have  had  the  plus  35  mesh  sifted  out  from  this 
material  is  that  it  is  too  coarse  to  handle  on  the  batea. 

Q.  39.  And  this  material  that  you  are  taking  is  the 
feed  to  the  shaking  table,  is  it? 

A.    Yes,  feed  to  the  shaking  table. 

Q.  40.  The  operation  that  you  will  perform  will  rep- 
resent the  operation  of  a  shaking  table?    Is  that  right? 

A.     Yes,  it  will. 

Witness  performs  the  operation. 

A.  These  are  the  concentrates  resulting  from  the 
vanning  operation. 
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THE  COURT:  Of  course  that  is  simply  an  experi- 
ment; not  what  is  in  the  patent. 

MR.  WILLIAMS:  This  shows  the  ordinary  opera- 
tion which  the  patent  reverses. 

Q.  41.    THE  COURT:    This  is  what? 

A.  That  is  the  ordinary  operation  in  which  the  sand 
is  overflowed  and  the  mineral  remains  in  the  vessel. 

MR.  WILLIAMS :  Now,  if  you  wish  to  cross-exam- 
ine, Mr.  Scott. 

CROSS-EXAMINATION. 
BY  MR.  SCOTT: 

X-Q.  42.  Is  the  procedure  which  you  just  carried 
out,  the  batea,  so  far  as  manipulation  goes,  the  proced- 
ure which  you  construe  as  being  described  by  the 
words  in  the  Everson  patent,  *'a  constant  overflow  of 
water?" 

A.  Yes.  As  I  understand  the  ''constant  overflow  of 
water"  is  the  overflow  of  water  which  occurs  on  the 
side  of  the  bumping  or  shaking  or  vanning  table.  The 
batea  is  not  operated  in  exactly  the  same  manner.  Usu- 
ally one  does  not  have  an  assistant  to  keep  a  flow  of 
water  running  over  the  batea  the  whole  time.  The  op- 
eration is  generally  carried  out  by  dipping  the  batea  into 
the  dish  or  the  lake  or  whatever  you  have  to  wash  with, 
and  it  overflows  intermittentlv. 

The  same  sort  of  an'  operation  as  produced  on  this 
batea  can  be  produced  on  a  Wilfley  table,  and  this  is 
done  in  thousands  of  instances  in  examining  any  kind  of 


p.  4469,  L.  23,  after  "  operations  "  insert  "  what  she  thinks 
ought  to  be  used  in  large  scale  operations," 


Butie  &  Superior  Mining  Company.  4469 

Arthur  Howard  Higgins. 

a  prospect.  I  am  convinced  that  the  batea  does  repre- 
sent the  vanning  table,  bumping  or  shaking  table. 

X-0.  43.  The  flow  of  water  from  the  batea  as  you 
represent  it  was  merely  an  intermittent  flowing  off  or 
slopping  off  of  the  water,  was  it  not,  as  you  did  it? 

A.  The  flow  stopped  occasionally,  yes ;  that  is  true. 
That  does  not  alter  the  operation  of  the  process  in  any 
way. 

X-Q.  44.  You  consider  that  the  manipulation  you 
just  carried  out  meets  the  words  ''a  constant  overflow 
of  water"  as  well  as  a  settling  box  or  spitzkasten  with 
a  current  of  water  coming  in  at  the  bottom  and  over- 
flowing at  the  top  constantly,  as  stated  in  the  patent? 

A.  The  device  that  she  refers  to  ''devices  and  meth- 
ods now  well  known''  and  the  apparatus  that  she  re- 
quires is  not  the  specification  of  the  apparatus  that  she 
tells  you  to  use  in  the  laboratory  experiments.  She  fin- 
ishes, in  the  paragraph  before,  with  regard  to  the  labor- 
atory experiments^  §he  leaves  you  to  carry  that  out  in  a 
way  which  every  metallurgist  would  be  able  to  find  out 
easily.  The  constant  overflow  refers  to  the  la,rge  scale 
operations,  or  such  vanning,  shaking  and  bumping  ta- 
jles  as  were  then  in  existence. 

X-Q.  45.  What  is  there  in  this  patent  that  leads  you 
to  think  that  a  constant  overflow  of  water  referred  to 
something  like  a  batea  rather  than  a  spitz  box  with  a 
really  constant  overflow  of  water  coming  in  at  the  bot- 
tom and  going  out  at  the  top? 

A.     First  of  all  a'Ou  have  to  consider  the  fact  that 
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she  -says,  "the  mineral  and  the  sand  are  transposed." 
Now,  to  start  with  you  must  transpose  them  back  again 
to  their  original  position,  with  the  sand  lighter  than  the 
mineral.  Now,  the  devices  which  you  take  for  that  sep- 
aration are  not  spitzkastens  or  classifiers.  They  had 
never  been  used  in  the  art  for  separating  mineral  and 
sand.  The  devices  w^hich  are  used  are  the  shaking  ta- 
ble and  the  bumping  table  and  the  vanner,  and  for  very 
coarse  stuff,  one  uses  jigs.  So,  when  you  come  to  the 
transposition,  there  is  no  reason  whatever  why  you 
should  not  take  the  same  transposed  stuff  and  treat  it 
on  the  same  apparatus. 

X-Q.  46.  How  about  the  separation  of  the  heavy  ma- 
terial from  the  light  material  in  the  upcast  of  the  Cat- 
termole  process;  isn't  that  an  instance? 

A.  That  was  an  instance  where  an  upcast  was  used 
very  much  later  than  the  Everson  specification;  it  was 
not  used  for  that  purpose  before  the  Cattermole  patent 
was  published. 

X-Q.  47.  What  is  a  spitzkasten  used  for  except  to 
separate  lighter  or  finer  material  from  coarser  and 
heavier  material  ? 

A.  It  does  not  separate  light  or  coarse  material  from 
heavier  or  finer;  the  spitzkasten  separates  material  ac- 
cording to  its  falling  power  in  water.  If  we  take  galena 
and  sand  and  grind  them  up  together  and  put  them  in 
water  and  mix  them,  and  then  classify  the  pulp,  it;  will 
separate  according  to  its  falling  power  in  water ;  you  do 
not  get  any  separation  of  galena  from  the  quartz;  yo«- 
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do-not  get  nny  separation  of  gnlp.iiri  from  the  quacte;  in 
one  box  of  the  classifier  you  would  probably  get  very 
light  sand  mixed  up  with  some  much  finer  galena,  and 
as  you  go  down  you  would  find  that  in  each  case  you 
have  got  a  mixture  of  quartz  and  galena,  the  only  dif- 
ference being  their  actual  size. 

X-Q.  48.  How  about  the  patent  in  suit?  It  shows 
spitz  boxes  with  upcasts  in  the  water  for  the  purpose 
there  stated  of  carrying  upwards  the  float  or  froth  and 
sinking  the  finer  slimes  in  one  spitz  and  the  coarser 
slimes  in  another  and  the  sands  in  another? 

A.  The  patent  in  suit  is  dealing  with  something  that 
was  not  known  at  the  time  of  the  Everson  specification, 
and  I  have  referred  to  the  use  of  these  pieces  of  appar- 
atus at  the  time  of  the  Everson  specification. 

X-Q.  49.  And  you  base  your  use  of  the  batea  simply 
on  your  assumption  that  the  Everson  process  resulted 
in  something  different  from  the  patent  in  suit,  and  pro- 
ceeding on  that  assumption  you  proceed  with  this  pro- 
gram of  experiments  ? 

A.  That  is  not  an  assumption;  that  is  what  I  find 
from  a  study  of  these  specifications. 

X-Q.  50.    It  is  your  conclusion  ? 

A.  It  is  my  conclusion,  and  I  think  I  have  support 
from  the  fact  that  I  can  get  results  from  the  batea  when 
I  cannot  get  them  from  the  spitzkasten. 

:X-Q.  51.  MR.  WILLIAMS:  You  were  asked 
about  the  use  of  the  spitzkasten  in  the  days  of  the  Ever- 
son patent,  and  you  did  not  tell  us  what  the  overflow 
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from  the  spitzkasten  was  in  the  days  of  the  Everson 
patent  ? 

A.  In  the  days  of  the  Everson  patent  the  overflow 
from  the  spitzkasten  was  a  large  amount  of  water  car- 
rying a  good  deal  of  slimy  material,  both  mineral  and 
gangue.    In  those  days  it  went  to  waste. 

Q.  52.  And  it  was  known  as  what  sort  of  a  device  in 
mineralogy? 

A.  Simply  a  classifying  device,  to  obtain  material 
suitable  to  be  treated  in  what  we  call  hindered  settling 
operations;  that  is,  the  operations  that  are  carried  out 
in  jigs,  bumping  tables  and  shaking  tables. 

Q.  53.  And  in  the  days  of  the  Everson  specification 
was  there  an  upcast  classifier  resembling  in  its  con- 
struction the  Cattermole  upcast  ? 

A.  No;  in  those  days  the  classifiers  differed  some- 
what. They  all  opened  outward  as  they  went  up  to  the 
upper  part,  so  that  you  got  a  different  flow  of  water  in 
every  part  cf  the  vessel ;  the  overflow  being  greatest  at 
the  bottom  and  decreasing  gradually  toward  the  top  of 
the  vessel.    Otherwise  the  principle  was  the  same. 

Q.  54.  Now,  just  one  thing  more.  In  that  operation 
which  you  carried  out  in  the  batea  did  you  or  did  you 
not  exactly  reproduce  w^hat  the  gold  miner  does  in  pan- 
ning his  sands? 

A.    The  gold  miner  does  it  exactly  in  the  same  way. 

Q.  55.    And  where  does  he  find  his  nuggets? 

A.    He  finds  the  nuggets  in  the  tip  of  the  hollow. 

Q.  56.  That  is,  in  the  pan  after  he  has  washed  them 
out? 
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A.  After  he  has  washed  out  the  sand.  The  sand 
goes  away  from  his  body,  and  the  gold  remains  on  that 
part  of  the  pan  that  is  nearest  to  his  body. 

Q.  57.  Now,  I  will  ask  you  to  carry  out  the  Ever- 
son  second  method  in  a  batea,  and  first,  before  you 
start,  tell  us  what  you  will  do? 

A.  I  shall  take  a  small  quantity  of  the  same  ore,  that 
is  minus  35  mesh  of  the  Wilfley  table  feeds  at  the  Ana- 
conda plant,  and  mix  that  with  11  c.c.  of  engine  oil, 
which  is  17  per  cent  of  oil  to  the  ore;  and  having  mixed 
them  together,  I  shall  agitate  the  mixture  in  acidified 
water,  which  has  point  two  per  cent  of  sulphuric  acid; 
and  having  agitated  thoroughly,  transfer  it  to  a  batea, 
and  wash  it  in  the  same  manner  that  I  washed  the  ore 
without  any  oil. 

(Mixing  ore  and  oil.) 

That  is,  I  have  mixed  the  oil  with  the  ore  and  made  a 
moistened  mass. 

Q.  58.  State  whether  or  not  you  have  thoroughly 
mixed  them? 

A.  Yes,  I  have  thoroughly  mixed  them.  Now,  I 
have  added  to  that  some  acidulated  water,  and  with  the 
assistance  of  the  water  I  will  carry  out  the  washing 
process.  Now,  I  am  agitating  the  moistened  mass  so 
as  to  mix  it  with  the  acid  water. 

0.  59.  You  are  thoroughly  agitating  it,  in  the  light 
of  the  days  of  the  art  of  Everson? 

A.     Yes,  in  that  light  I  am  thoroughly  agitating  it. 

You  can  see  by  the  gray  color  of  the  water  that  the 
gangue  is  coming  out  of  the  mixture. 
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Now,  I  have  transferred  that  to  the  batea,  and  I  am 
going  to  wash  it  the  same  way  as  I  washed  the  other. 
I  would  like  to  show  your  honor  the  transposition  of 
the  sand  and  the  mineral. 

•  Now,  you  see  the  sand  remains  at  the  bottom,  and  the 
mineral  is  moved  forward  by  the  flow  of  the  water. 

Q.  60.    Now,  what  is  left  in  the  batea? 

A.  At  this  time  the  sand  remains  in  the  batea.  Of 
course  there  is  a  little  pyrites  which  has  fallen  away 
from  the  compound  of  the  oil  and  the  mineral. 

Q.  61.  And  in  the  other  operation  what  was  left  in 
the  batta? 

A.  The  mineral  was  left  in  the  batea  in  the  other 
operation. 

Q.  62.    And  the  sand? 

A.    And  the  sand  was  all  gone. 

This  is  the  overflow  or  the  lighter  portion  which  I 
show  your  honor  in  the  big  pan,  which  consists  of  the 
mixture  of  oil  and  mineral. 

MR.  SCOTT:  Before  passing  this  I  would  like  to 
call  the  court's  attention  to  the  amount  of  mineral  there 
in  the  batea.  He  said  the  mineral  was  washed  away, 
but  there  is  some  there. 

MR.  WILLIAMS:  It  was  not  a  one  hundred  per 
cent  operation. 

Q.  63.  You  will  supply  specimens  of  this  operation 
for  assay  ? 

A.    Yes. 

Q.  64.     Now,  this  operation  that  you  have  just  per- 
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formed  in  court,  have  you  perfprmed  it  many  times. 

A.    Yes,  I  have. 

Q.  65.  And  have  your  results  been  generally  suc- 
cessful or  not? 

A.  Well,  the  results  vary  somewhat.  If  you  take  c^^^-^ 
oil  that  has  great  viscosity  you  can  get  an  excellent  re- 
sult as  far  as  the  recovery  goes,  but  you  are  liable  to 
include  some  of  the  sand  with  the  mineral  and  so  get  a 
lO^  grade  of  concentrate.  If,  on  the  other  hand,  you 
trike  a  thmer  oil,  you  get  a  very  high  grade  conren- 
trate,  but  some  of  the  mineral  drops  out  of  the  oil  com- 
bination, and  it  stays  in  the  place  where  it  should  on  the 
table,  and  of  course  that  goes  in  with  the  sand  in  that 
CL'se. 

Q-  66.  How  do  the  results  of  this  operation  that  you 
have  just  performed  compare  with  the  best  that  you  can 
do  in  a  spitzkasten  overflow  or  upcast  such  as  you  have 
tried  before  you  tried  this? 

A.  I  am  convinced  that  this  result  could  be  repeater! 
on  a  large  scale  and  you  could  get  satisfactory  treat- 
ment by  agitating  it.  On  the  other  hand,  if  yon  take  a 
snitzkascen  it  would  be  a  hopeless  affair;  ono  could  not 
popsibly  obtain  any  satisfactory  results  of  any  kind 
whatever. 

O.  67.  So  that  this  is  the  only  way  that  you  have 
been  able  to  carry  out  that  second  method  and  obtain 
fairly  good  results,  is  that  right? 

\.    Yes,  that  is  correct. 

'  \  '^.     An.d  what  is  your  opinion  as  to  whether  or 
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not  what  you  have  done  is  the  particular  thing  that  Mrs. 
Everson  discloses  in  her  specifications  ? 

A.  I  think  I  have  done  everything  which  she  dis- 
closes, except  perhaps  I  have  not  taken  an  ore  that  did 
not  contain  any  alumina.  This  ore  does  contain  some 
alumina,  and  for  that  reason  it  might  be  somewhat  less 
satisfactory  than  what  one  might  obtain  with  clean 
white  quartz.  I  would  like  to  point  out  that  the  method 
using  the  batea  in  both  the  vanning  operation  and  the. 
other  operation  when  I  was  repeating  the  Everson  was 
the  same.  There  was  no  difference  in  any  movement, 
except  perhaps  that  at  one  time  the  batea  went  around  a 
little  further  than  at  another  time  perhaps,  but  in  each 
case  the  lighter  stuff  was  washed  off  by  the  operation 
of  the  batea  furthest  from  the  body  of  the  operator  and 
the  heavier  stuff  remained  behind  in  the  batea  itself. 

Q.  69.  Now,  in  the  first  operation  the  sand  v.as 
washed  over  the  edge  of  the  vessel  ? 

A.    Over  the  edge  of  the  batea. 

Q.  70.    Did  it  float  off? 

A.  No,  not  in  the  true  sense  of  the  word.  In  the 
metallurgical  sense,  particularly  at  that  time,  the  sand 
was  floating  off. 

Q.  71.    But  in  fact  the  sand  didn't  float? 

A.  No,  in  fact  the  sand  did  not  float,  it  was  carried 
in  suspension  in  the  water. 

Q.  72.  And  was  it  or  was  it  not  heavier  than  the 
water? 

A.    Yes,  the  sand  is  heavier  than  the  water. 

Q.  73.     Now,  in  the  Everson  second  method  as  car- 
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ried  out  in  the  batea  what  was  carried  over  the  edge  of 
the  vessel? 

A.    The  mixture  of  oil  and  mineral. 

Q.  74.  Was  this  mixture  of  oil  and  mineral  heavier 
t^n  the  water  or  lighter  than  the  water? 

A.    Heavier  than  the  water. 

Q.  75.     Did  it  float? 

A.  Not  in  the  strict  sense  of  the  word,  but  in  the 
metallurgical  sense  used  at  that  time,  it  floated. 

Q.  76.  And  how  was  it  in  fact  carried  over  the  edge 
of  the  vessel? 

A.    Well,  in  fact  it  was  carried  over  in  suspension. 

Q.  77.  When  material  is  carried  in  suspension  by  a 
flow  of  water,  may  or  may  not  that  material  be  sinkn?g 
in  the  water  as  it  is  carried? 

A.  Yes,  that  is  usually  sinking,  sometimes  very 
slowly,  but  it  must  sink  at  some  rate. 

Q.  78.  Can  you  find  any  referenccr  in  the  literature 
of  the  days  preceding  the  Everson  patent  as  to  the  jse 
of  the  word  "floating?" 

A.  Yes,  I  have  some  references,  page  355  of  Ure's 
Dictionary  of  Arts,  Manufactures  and  Mines,  published 
in  1860,  in  describing  Brunton's  machine  says:  "The 
heavier  particles  lodged  on  the  cloth,  are  caught  in  the 
waggon,  R.  whilst  the  lighter  matter  is  floated  over  the 
roller  M." 

O.  79.  Now,  what  was  described  by  the  words  /ou 
have  just  quoted,  "the  lighter  material  is  floated  over?" 

A.     That  is  a  description  of  a  separating  operation 
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which  is  the  counterpart  of  the  operation    with  the  ba 
tea  which  I  have  just  shown. 

Q.  80.  "The  lighter  material  is  floated  over,"  is  the 
sand  and  slime,  in  suspension  in  the  water? 

A.     Yes. 

Q.  81.     Now,  can  you  give  me  another  reference? 

A.     On  page  330,  under  the  heading  of  "separation'' 

Q.  82.    Read  the  sentence. 

A.  The  book  is  describing  the  principles  of  a  separa- 
tor. "The  prevailing  principle  is  that  of  directing  a 
pressure  of  water  against  the  density  of  the  descend- 
ing material,  making  the  former  sufficiently  powi.'ful 
to  float  off  certain  minerals  with  which  ore  may  hap- 
pen to  be  associated."  That  use  of  the  word  "mineral'" 
there  includes  the  gangue.  It  is  not  used  to  designate 
only  "^metalliferous  mineral.*^ 

Q.  S3.  And  the  use  of  the  words  "float  off"  there 
describes  what? 

A.  That  is  exactly  the  same  operation,  the  removal 
of  the  lighter  portions  of  the  stuff  in  suspension  in 
water. 

Q.  84.     Have  you  another  refernce? 

A.    352. 

MR.  SCOTT:  I  want  to  call  the  court's  attention 
to  the  fact  that  even  with  this  mild  manipulation,  par- 
ticles are  coming  to  the  top,  and  with  a  magnifying 
glass  the  bubbles  can  be  seen,  even  under  the  limited 
manipulation  that  was  given  to  it  in  this  experiment. 
,  At  the  bottom,  little  bubbles,  shining,  can  be  seen, 
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and  by  looking  at  the  thing  closer  when  it  is  turned  a  lit- 
tle, every  little  while  one  of  these  will  rise  up  and  there 
is  quite  a  coating  of  them  on  top  as  it  is  now. 

Q.  85.  MR.  WILLIAMS:  In  other  words,  it  is  a 
floating  froth  ? 

MR.  SCOTT :  I  am  calling  attention  to  the  fact  that 
even  under  the  restricted  agitation  which  was  given  to 
it,  the  tendency  to  rise  eft«-not  ^  defeated. 

Q.  86.  MR.  WILLIAMS:  You  have  heard  the  re- 
marks  of  counsel,  Mr.  Higgins? 

A.    I  have. 

Q.  87.    Will  you  testify  as  to  what  the  facts  are? 

A.  The  facts  are  that  there  is  less  than  one  per  cent 
of  the  material  floating.  I  think  I  might  say  with  a 
great  deal  of  truth  it  is  less  than  one-five-hundredths 
part  of  it  floating. 

Q.  88.  And  what  do  you  attribute  that  float  to,  in 
the  bottle  into  which  the  material  was  dumped? 

A.  I  think  at  least  one-third  of  that  is  floating  by 
surface  tension.  A  great  deal  of  the  float  is  due  to  the 
buoyancy  of  the  oil,  and  there  are  some  air  bubbles  in  it. 

Q.  89.  Is  it  or  is  it  not  a  fact  that  the  water  that  you 
used,  Butte  water,  is  saturated  with  air? 

A.  Yes,  we  used  water  saturated  with  air  and  we 
put  sulphuric  acid  into  it.  It  is  possible  there  may  be  a 
small  quantity  of  calcite  in  the  ore  which  would  generate 
bubbles  of  gas. 

Q.  90.     How  was  the  material  put  into  this  bottle? 

A.  -i  lliiiik  it  WAS  vianhc  ddown  through  a  funiiel? 

A.     r  think  it  was  washed  down  through  a  funnel. 
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#ft  the  metallurgical  value  of  anything  that  can  be  said 
to  be  a  float  on  that  bottle  ? 

A.  It  is  of  no  significance  whatever.  It  means  that 
you  lose  a  little  bit  of  the  stuff.  That  is  all.  It  is  ab- 
solutely of  no  metallurgical  value. 

Q.  92.     Please  continue  your  answer. 

A.  Under  the  heading  ''Percussion  Table,  or  Stoss- 
heerd,"  'The  stuff  to  be  washed — "  that  of  course  is 
the  ore — "is  placed  on  the  chest  (a),  into  which  a  cur- 
rent of  water  runs.  The  ore,  floated  onwards  by  wat- 
er, is  carried  through  a  sieve  on  a  small  sloping  table 
(x),  under  which  is  concealed  the  higher  end  of  a  mov- 
able table,  (d),  (b),  (c),  (u);  and  thence  falls  on  this 
table  diffusing  itself  uniformly  over  its  surface."  The 
illustration  here  is  very  much  to  the  point  because  the 
description  is  of  a  bumping  table  which  Everson  evi- 
dently intended  to  use  and  the  same  term  is  used  "float- 
ing" where  it  refers  to  the  material  carried  in  suspen- 
sion over  the  table.  I  have  another  quotation  on  page 
362  under  the  heading  "Slime  Pits."  "In  the  several 
operations  of  cleansing  ores  from  mud,  in  grinding, 
and  washing,  where  a  stream  of  water  is  used,  it  is  im- 
possible to  prevent  some  of  the  finely  attenuated  por- 
tions floating  in  the  water  from  being  carried  off  with 
it." 

Q.  93.  Now,  as  to  this  last  expression,  "floating  in 
the  water."  In  the  first  place,  what  does  that  refer  to; 
what  sort  of  an  operation? 

A.    That  refers  to  the  washing  of  ores  to  get  rid  of 
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the  clay  or  slime  material  that  has  been  formed  during 
crushing  of  the  ore. 

O.  94.  And  what  is  the  material  which  is  said  to  be 
"floating  in  the  water"  in  this  description? 

A.  It  is  referred  to,  I  think,  as  slime,  ''some  of  the 
finely  attenuated  portions" — that  means  some  of  the 
stuff  that  we  call  slime,  the  very  finely  crushed  ma- 
terial. 

Q.  95.  Where  slime  may  be  described  as  floating  in 
water,  how  would  you  accurately  describe  it? 

A.    As  being  carried  in  suspension. 

Q.  96.  Now,  in  connection  with  the  Everson  speci- 
fication, Dr.  Sadtler  discovered  a  third  method  of  Ever- 
son as  described  in  the  paragraph  on  page  3,  lines  17-24. 
What  have  you  to  say  as  to  the  disclosure  of  the  specifi- 
cation at  that  point? 

A.  The  method  there  disclosed  is  exactly  the  same 
as  the  second  method,  the  only  difference  being  in  the 
kind  of  oil  used.  I  have  tried  that  proceeding  with  the 
smaller  quantity  of  oil  which  is  disclosed  in  the  first 
example,  that  is  4.97%  of  oil.  I  used  cottonseed  oil  for 
that  experiment,  and  I  found  that  it  was  impossible  to 
make  the  stiff  mass  which  she  tells  you  to  produce  in 
line  36,  page  2  of  the  specification.  On  putting  the 
very  dry  sort  of  powder  into  water  and  atteny|ning  to 
manipulate  it  in  the  manner  that  she  further  described 
in  line  53  of  the  specification,  page  2,  it  was  impossible 
to  make  the  plastic  mass  which  is  requisite  in  carrying 
out  the  example.     If  one  takes  the  quantity  of  oil  thnt 


4482       Minerals  Separation,  Limited,  et  aL,  vs. 

Arthur  Howard  Higgins. 

is  described  in  the  use  of  the  second  method,  that  is, 
17.1%,  then  the  process  works  exactly  as  the  process 
where  you  use  petroleum  or  a  constituent,  so  that  the 
disclosure  is  the  same  as  the  second  method,  what  we 
call  the  second  method,  the  only  difference  being  the 
matter  of  the  oil.  _ 

Q.  97.    And  what  oil  did  you  use  ? 

A.  Cottonseed  oil  in  both  cases,  both  these  tests  thac 
T  referred  to  just  now. 

Q.  98.  Cottonseed  oil,  is  that  the  oil  of  the  first 
method  ? 

A.  That  is  the  oil  that  she  tells  you  to  use  in  the  fir?t 
method. 

Q.  99.  If  you  were  to  repeat  that  operation  wi-:h 
cottonseed  in  the  same  proportion  that  the  paraffine  oil 
was  used,  would  the  operation  be  just  as  you  have 
demonstrated  in  court,  or  what? 

A.  The  operation  would  be  exactly  the  same ;  I  don't 
think  anyone  could  see  any  difference  by  observing  the 
A>peration^or  any  difference  in  the  results. 

Q.  100.  I  don't  think  you  gave  the  specific  gravity 
or  the  description  of  the  oil  that  you  used  in  your  sec- 
ond Everson  demonstration. 

A.  The  oil  that  I  used  was  a  constituent  of  petroleum 
known  as  engine  oil  having  a  specific  gravity  of  .88. 
There  was  no  particular  reason  for  choosing  any  par- 
ticular oil  in  that  case.  The  quantity  of  oil  which  she 
gives  is  rather  indefinite.  She  says  three  fluid  grams 
of  a  30°  Be.  petroleum — which  of  course  is  crude  oil — 
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is  sufficient  for  properly  moistening  two  ounces  of 
heavy  ore.  She  does  not  tell  us  what  properly  moisten- 
ing means,  or  what  the  heavy  ore  is,  but  that  quantity 
of  oil  seems  to  give  the  required  result.  It  might  be 
possible  that  one  could  get  a  better  result  by  taking  a 
little  more  oil. 

Q.    101.    What  percentage  of  oil  did  you  use? 

A.     I  used  17.170. 

Q.  102.  And  is  that  your  computation  as  to  the  dis- 
closure? 

A.  That  is  the  computation  as  to  that  disclosure  I 
just  referred  to. 

Q.  103.  Dr.  Sadtler  referred  to  the  description  on 
pages  356  and  357  of  Ure's  Dictionary  and  the  illustra- 
tion on  both  pages  showing  what  is  entitled  a  Dolly  tub, 
or  packing  kieve.  Can  you  give  us  any  information  as 
to  the  kind  of  an  agitator  disclosed  in  connection  with 
the  Dolly  tub  in  that  publication? 

A.  The  Dolly  tub  shown  on  page  357  is  described 
as  a  machine  Dolly  tub.  The  size  is  very  large.  One 
sees  the  tub  sitting  on  a  railway  car.  The  machine  is 
geared  from  a  water  wheel  in  the  ratio  of  one  to  one. 

The  water  wheel,  of  course,  is  a  very  slowly  moving 
wheel,  turned  by  water,  so  that  the  agitator  inside  the 
Dolly  tub  will  make  about  the  same  number  of  revolu- 
tions as  the  water  wheel  does,  probably  four  or  five  a 
minute.  The  hand  Dolly  tub  shown  on  page  356,  Fig- 
ure 1419,  is  rotated  by  a  couple  of  men  by  hand.  Seeing 
that  the  load  in  that  agitator  practically  fills  the  tub 
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when  the  agitator  is  withdrawn,  it  is  quite  certain  that 
such  a  rotation  b}^  a  couple  of  men  would  be  a  very  slow 
process.  On  page  previous  to  this,  355,  there  is  given 
at  the  end  of  the  description  of  Brunton  machine,  an- 
other machine^riven  dolly.  There  is  a  great  deal  of  de- 
tail given  with  that  drawing  as  to  the  length  of  the 
belts  and  the  rates  they  go  at,  so  that  by  making  one  or 
two  measurements  it  is  possible  to  find  out  that  that 
agitator  inside  the  dolly  runs  from  4^  to  7  revolutions 
a  minute. 

Q.  104.  Dr.  Sadtler  called  attention  to  an  illustra- 
tion at  page  332  of  Ure's  Dictionary,  Fig.  1379,  and 
Fig.  1380,  showing  a  spitzkasten.  Have  you  anything 
to  add  to  what  you  have  already  said  in  regard  to  that 
spitzkasten  ? 

A.  No,  there  is  nothing  to  add  to  that.  The  separa- 
tor here  is  not  for  separating  mineral  from  gangue,  but 
for  separatmg  different  clases  of  mineral  and  gangue. 

Q.  105.  And  particularly  what  material  would  over- 
flow from  that  spitzkasten? 

A.  Very  fine  material,  consisting  of  both  mineral  and 
gangue,  what  we  call  slime. 

Q.  106.  Then  on  page  335,  Fig.  1385,  there  is  an- 
other arrangement  which  was  referred  to  by  Dr.  Sadt- 
ler. What  is  the  function  of  that  apparatus  and  for 
what  was  it  used? 

A.  That  was  an  apparatus  which  was  designed  to 
separate  powdered  ore  into  five  different  sizes  of  ma- 
terial, four  of  them  descending  through  the  pipes  K,  1. 
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and  M  and  N,  and  the  fifth  overflowing  at  the  h\y 
of  tlie  spitzkasten.  This  material,  as  before,  consisted 
of  mixtures  of  sand  and  c;'anc;ue  and  mineral. 

Q.  107.    What  do  you  call  such  an  apparatus? 

A.    A  hydraulic  classifier. 

Q.  108.  And  what  material  would  overflow  from 
that  spitzkasten  ? 

A.  The  finest  material,  the  actual  size  of  the  ma- 
terial overflowing  depending  on  the  amount  of  water 
you  turn  into  the  apparatus  at  the  valve  G. 

Q.  109.  What  would  you  call  the  material  that  over- 
flows ? 

A.    Slimes. 

O.  110.  And  in  those  days  what  became  of  those 
slimes  that  overflowed? 

A.     In  those  days  they  were  run  to  waste. 

Q.  111.  Do  you  find  in  the  Everson  patent,  No. 
348157,  any  disclosure  of  a  froth-producing  process? 

A.  No,  there  is  no  such  disclosure  in  the  specifica- 
tion. 

Q.  112.  Do  you  find  disclosure  in  the  Everson  speci- 
fications any  procedure  whereby  a  mineral  froth  is  pro- 
duced ? 

A.    No,  I  do  not. 

Q.  113.  Now,  we  will  take  up  the  Fryer  Hill  pub- 
lication. Have  }'ou  studied  the  exhibit  known  as  the 
Fryer  Hill  publication  which  appears  in  complainant's 
record  in  the  Hyde  suit,  pages  738  and  739? 

A.    Yes,  I  have. 
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Q.  114.  Do  you  find  here  disclosed  the  particulars 
of  a  process  which  will  enable  you  to  carry  it  out  ? 

A.  No,  there  are  not  sufficient  details  to  enable 
anyone  to  carry  out  a  repetition  of  this  experiment 
which  is  reported. 

Q.  115.  What  are  your  general  conclusions  as  to  the 
thing  that  was  intended  to  be  described? 

A.  The  description  is  of  some  experiment  that  was 
made  and  the  results 'obtained  were  said  to  be  ver}^  satis-  j 
factory.  In  the  first  instance  the  operation  was  carried 
out  on  a  silver  ore  that  ran  over  ten  ounces  of  silver, 
[t  says  that  the  ore  was  crushed  to  enable  it  to  pass 
through  a  40  mesh  screen.  Of  course  the  operation  of 
crushing  in  those  days,  when  the  slime  went  to  waste, 
where  nobody  was  able  to  do  anything  with  it,  the  op- 
eration of  crushing  was  to  do  it  to  the  end  that  the  mini- 
mum amount  of  slime  was  produced  and  that  the  maxi- 
mum remained  in  the  coarsest  possible  degree.  There 
the  coarsest  possible  degree  was,  of  course,  40  mesh. 
The  ore  was  then  mixed  with  the  oil  whilst  dry  and 
placed  into  some  kind  of  a  tank  having  a  pipe  in  it,  or 
hollow  tube,  to  which  was  attached  a  couple  of  fans. 
The  action  of  this  tube  with  two  fans  at  the  bottom 
was  described  as  being  ''arrastra-like."  The  arrastra- 
like  fans  attached  to  the  bottom  of  the  tube  kept  the 
whole  mixture  in  motion.  That  was  exactly  the  same 
kind  of  motion  that  is  referred  to  in  the  action  of  these 
dollies  illustrated  in  Ure's  Dictionary,  what  we  should 
term  now  as  gentle  agitation.     Acidulated  steam  was 
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forced  from  the  pipe  whilst  the  ore  was  kept  in  motion, 
and  during  that  time  the  lighter  portions  of  the  min- 
eral-charged oil  floated  to  a  point  just  above  the  center 
)f  the  pooorvofr.  The  article  that  the  reporter  is  deal- 
ing with  here  is  oil  containing  mineral,  and  it  has  to 
float  during  the  operations  to  a  point  just  above  the 
center  of  the  receiver.  That  is  another  reason  why  the 
operation  should  be  carried  out  in  a  gentle  mode  of  agi- 
tation so  that  the  stuff  that  does  4*^  float  is  not  car- 
ried down  again  violently  to  the  bottom  of  the  tank  and 
thrown  in  all  directions. 

Q.  116.  What  about  the  metalliferous  content  of  the 
ore  that  was  treated? 

A.  Well,  the  ten  ounces  of  silver  might  account  for 
the  whole  of  the  mineral  in  that  ore,  in  which  case  it 
would  be  extremely  low  metal  content.  And  the  fact 
that  this  oil  containing  the  mineral  floated  during  the 
operation  seems  to  indicate  that  there  was  a  very  low 
mineralization  of  the  ore  and  it  was  able  to  carry  the 
whole  of  the  mineral  in  the  same  fashion  that  the  El- 
more oil  carries  the  mineral  in  his  operation. 

O.  117.  That  is  to  say,  there  was  very  little  mineral 
to  float? 

A.  In  my  opinion  there  was  very  little  mineral  to 
float. 

Q.  118.  And  what,  so  far  as  you  can  gather,  were 
the  flotative  agents  or  was  the  flotative  agent  em- 
ployed ? 

A.     Petroleum.     That  would  be  crude  petroleum.     I 
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don't  find  any  other  flotative  agent.  The  steam  would 
collapse  in  the  water.  That  wouldn't  be  any  flotative 
agent. 

Q.  119.  And  if  the  oil  was  the  flotative  agent,  in 
what  manner  would  the  oil  exercise  flotative  powers ;  as 
a  result  of  what? 

A.    Simply  by  reason  of  its  buoyancy. 

Q.  120.  Can  you  read  out  of  that  description  any 
utilization  of  air  bubbles  to  float  the  mineral  ? 

A.  No.  On  the  contrary  air  was  not  introduced  by 
the  agitation  in  this  process  to  any  extent,  because  the 
description  given  indicates  that  the  fans  attached  to  the 
bottom  of  the  tube  were  rotated  very  slowly,  and  in  fact 
they  are  described  as  "arrastra-like."  They  were 
dragging  in  the  ore  which  had  settled  at  the  bottom  of 
the  tank.  It  is  also  apparent  that  it  is  posible  that  the 
oil  was  being  removed  at  the  same  time  that  the  agita- 
tion was  going  on,  which  would  be  of  course  impossible 
if  you  used  the  high  speed  of  agitation  of  the  modern 
art. 

Q.  121.  Do  you  find  any  disclosure  there  of  a 
rapid,  violent  agit^^tion,  followed  by  a  settling  operation, 
giving  the  material  chance  to  settle? 

A.  No.  On  the  contrary,  I  think  the  indications 
are  the  exact  reverse  of  that. 

Q.  122.  THE  COURT:  How  much  oil  is  men 
tioned  in  that  publication? 

A.  There  is  no  quantity  of  oil  given  your  honor. 
The  ore  was  crushed  and  mixed  with  the  oil  and  it 
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does  not  say  what  condition  the  mixture  was  in  after 
the  oil  had  been  added,  either. 

Q.  123.  MR.  WILLIAMS:  So  that  you  have 
no  proportions  there,  no  direction.  No  proportions 
to  guide  you? 

A.     No,  none  at  all. 

Q.  124.  And  when  you  refer  to  the  buoyancy  of 
the  oil,  what  sort  of  a  proposition  would  it  call  for? 

A.  Well,  if  the  mineralization  is  low,  then  that 
amount  of  oil  referred  to  in  the  Everson  experiment, 
17%,  that  would  be  ample  oil  to  float  the  silver  by 
the  oil  buoyancy  method. 

Q.  125.  Now,  a  machine  has  been  produced  in 
court  and  is  in  evidence  as  Defendant's  exhibit  Fryer 
Hill  machine.     Have  you  examined  that  machine? 

A.     Yes,  I  have. 

Q.  126.  Is  that  machine  described  in  the  Fryer 
Hill  publication? 

A.     It  is  not. 

O.  127.  Is  the  operation  to  which  that  machine 
was  subjected  in  the  experiments  in  court  described 
in  the  Fryer  Hill  publication? 

A.  No,  the  operation  is  not  described.  As  I  al- 
ready have  pointed  out.  the  operation  seems  to  be  ex- 
actly the  reverse. 

Q.  128.  Now,  there  was  another  machine  that  was 
offered  in  evidence  known  as  the  Cataract  machine; 
this  machine  being  said  to  have  been  made  from  a 
drawing  and  description  appearing  in  a  book  by  Louis 


4490       Minerals  Separation,  Limited,  et  al.,  vs. 

Arthur  Howard  Higgins, 

Edgar  Andes.  Have  you  had  a  drawing  made  con- 
trasting that  exhibit,  Cataract  machine,  with  the  draw- 
ing shown  in  that  pubHcation? 

A.  Yes,  I  had  the  machine  carefully  measured 
and  drawn  and  the  illustrations  put  side  by  side  so  as 
to  visualize  the  extension  of  the  machine  in  depth. 

Q.  129.  Now,  the  drawing  to  the  right,  is  that 
the  defendant's  cataract  machine? 

A.     That  is  the  defendant's  cataract  machine. 

Q.  130.     And  the  drawing  to  the  left? 

A.  Is  the  drawing  from  the  illustration  from 
Andes  on  the  same  scale. 

Q.  131.  What  is  the  significance  of  that  great 
addition  to  the  height  of  the  machine  which  has  taken 
place  in  defendant's  reproduction? 

A.  The  significance  there  is  that  the  increased 
depth  in  the  machine  makes  it  possible  to  use  a  much 
higher  speed  of  agitation.  In  the  operation  of  that 
machine  as  I  saw  it  here,  the  liquid  was  extending 
for  half  an  inch  or  three  quarters  of  an  inch  above 
the  disc. 

Q  132.  Above  the  rotating  disc  as  shown  in  the 
drawing  of  defendant's  cataract  machine? 

A.  Yes,  referred  to  as  "this  cover."  Now,  if  that 
same  rotation  had  taken  place  in  the  actual  machine 
made  according  to  the  illustration,  there  would  have 
been  a  tremendous  loss  of  material;  it  could  not  pos- 
sibly be  run  at  that  speed. 

Q.  133.  It  would  overflow  from  the  edges  would 
it  not? 
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A.     Yes,   it  would   have   come  .over   the   top. 
MR.   WILLIAMS:      Drawin^:   bv   the   witness    of 
fered  in  evidence  and  marked  defendant's  exhibit  254. 


Drawing  admitted  in  evidence  and  marked  DE- 
FENDANT'S EXHIBIT  254. 


Q.  134.  I  call  your  attention  to  exhibit  entitled 
complainant's  exhibit,  Criley  Everson  publication,  ap- 
pearing on  page  740  of  complainant's  record  in  the 
Hyde  suit,  and  ask  you  if  you  have  studied  that  publica- 
tion? 

A.     Yes,  I  have. 

O.  135.  Does  it  or  does  it  not  disclose  such  par- 
ticulars as  will  enable  you  to  carry  out  the  process? 

A.     In  my  opinion  it  does  not. 

O.  136.  What  is  the  significance  of  that  part  of 
the  description  which  -says :  "A  thick  scum  of  sul- 
phurets  rose  to  the  surface  and  was  skimmed  off, 
leaving  the  hitherto  black  ore  as  white  as  snow — in 
fact  pure  silica." 

A.  That  was  some  floating  material  which  was 
obtained  on  the  surface  of  the  water,  which  must 
have  consisted  of  some  part  of  the  ore  which  is  called 
there  sulphurcts,  being  the  old  word  for  sulphide, 
mixed  with  oil.  As  to  what  it  was  exactly,  whether  it 
was  an  oil  layer  or  not,  I  cannot  tell  you,  or  whether 
it  was  a  froth. 

y.  137.  Is  the  word  scum  descriptive  or  not  of 
the  Elmore  float? 
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A.     Yes,  scum  is  used  for  oil  floating  on  water. 

O.  138.  Now,  we  will  take  up  the  Kirby  patent, 
No.  809,959.  In  the  first  place  it  has  been  said  that^ 
Kirby  discloses  an  operation  of  agitation  and  froth 
separation,  and  that  everything  else  in  the  specification 
is  supplemental  thereto.  What  have  you  to  say  as 
to  that? 

A.  That  is  not  so.  The  process  described  on  page 
1  of  the  specification  consists  of  four  steps,  but  the 
operation  as  carried  out  is  very  clearly  seen  in  figure 
1  of  the  specification.  There  the  ore  and  water,  with 
the  oil  mixed  together,  in  tank  ''A."  There  is  no 
provision  at  all  in  that  tank  for  taking  off  anything 
whatever  except  through  that  small  pipe  which  comes 
out  of  the  right  hand  bottom  corner.  You  could  not 
possibly  take  off  any  floating  material  at  all;  it  must 
be  the  mixture  of  oil  and  ore  and  water  which  we 
call  the  pulp. 

Q.  139.  In  the  operation  of  that  tank  the  material 
flows  out  at  the  bottom? 

A.     Out  at  the  bottom. 

Q.  140.  What  does  the  wave  like  dotted  line  at 
the  top  of  the  drawing  suggest  to  you? 

A.     It  suggests  that  the  thing  is  rotated  gently? 

Q.  141.  And  when  you  use  the  word  "gently"  just 
what  do  you  mean? 

A.  Well,  that  would  be  called  agitation  in  the 
prior  art;  we  should  not  call  that  agitation  at  the 
present  day;  we  should  not  call  that  agitation  at  the 
time  of  Cattermole.     The  surface  of  the  liquid,   if  it 
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were   in  violent  agitation,   would,   I   think,   be   drawn 
quite  differently. 

Q.  142.  Passing  from  the  thing  that  drawing  indi- 
cates to  the  language  that  Kirby  uses  in  his  specifica- 
tions, how  does  he  describe  the  agitation  that  takes 
place  in  tank  **A"  described  in  the  specification  as 
the  mixing  tank? 

A.  Well,  he  calls  that  "thorough  agitation"  or 
■'thoroughly  agitated."    * 

Q.  143.  And  does  he  state  the  purpose  and  func- 
tion of  that  agitation? 

A.  Yes;  that  is  to  break  up  the  oil  into  globules. 
That  is  to  say,  in  contrast  to  the  Elmore  process, 
where  the  oil  is  not  broken  up;  so  that  all  he  needed 
was  slight  agitation  that  was  a  little  bit  more  violent 
than   Elmore. 

Q.  144.  And  having  in  mind  the  fact  that  in  claims 
1,  2  and  3  of  Kirby  the  words  'Violently  agitated" 
are  used  as  descriptive  of  what  takes  place  in  the  mix- 
ing tank  "A,"  and  the  words  "gently  agitated"  are 
those  used  as  descriptive  of  what  takes  place  in  the 
separating  tank  B — did  you  have  that  in  mind? 

A.    Yes,  I  had  that  in  mind. 

Q.  145.     And  what  is  its  significance  to  you? 

A.  That  the  agitation  in  tank  "A"  was  consider- 
ably more  violent  than  in  tank  "B."  In  tank  *'B'' 
the  agitation  would  be  extremely  gentle,  so  as  not  to 
break  the  surface  of  the  pulp. 

Q.  146.  Now,  you  have  said  that  in  the  mixing 
lank    "A"   nothing   is    taken    from    the   surface? 
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/\  ^\o,  there  is  no  provision  for  taking  anything 
from  the  surface  there. 

Q.  147.  And  in  a  continuous  operation,  would  it 
or  would  it  not  be  possible  to  take  anything  out, 
any  flow  from  the  surface? 

A.     It  would  be  impossible. 

Q.  148.  Now,  the  separating  tank  B,  what  is  the 
function  of  that  tank? 

A.     That  tank  is  a  tank  that  is  specially  preparedjj 
for  separating  the  layer  which  comes  from  the  pulp 
when  it  gets  into  this  region  of  lesser  agitation.     The 
separating  tank  has  an  agitator  which  carries  with  it 
air  pipes  and  oil  pipes,   which  are  shown  in  figuresjjjj^ 
4  and  5.     There  in  the  separating  tank  you  have  thi 
pulp  coming  in  through  the  small  pipe  just  below  th 
surface   on   the   left   hand   side,   with   streams   of  ai 
and  oil  coming  in  through  the  agitator,  which  hav 
to  rise  to  the  surface.     That  indicates  that  the  agita- 
tion must  be  such  that  the  oil  and  air  is  not  carried 
down  again  into  the  body  of  the  mixture. 

O.  149.  And  how  about  the  disturbance  of  the  sur- 
face? 

A.  In  such  a  case  there  should  be  no  disturbance  of 
the  surface,  except  what  must  be  caused  by  the  burst- 
ing of  air  bubbles  in  it. 

Q.  150.  Now,  have  you  had  constructed  an  appara- 
tus in  accordance  with  the  Kirby  drawings? 

A.  Yes,  I  had  such  an  apparatus  constructed.  It 
was  a  matter  of  great^difficulties,  such  as  in  getting 
air  pipes  through  the  center  rotating  tube.     No  pro- 
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vision  is  made  there  for  the  proper  junction  of  these 
different  pipes  as  they  pass  through  the  central  tube. 
It  leads  one  to  believe  that  that  is  a  drawing  that  has 
never  been  reproduced  on  a  large  scale,  or  these  de- 
fects would  have  been  remedied. 

Q.  151.  That  is  to  say  the  drawing  indicates  that 
it  was  not  a  drawing  made  from  an  apparatus? 

A.  No;  the  drawings  could  not  possibly  have  been 
made  from  an  apparatus,  or  they  would  not  have  left 
these  defects  which  are  somewhat  serious  and  gave 
us  a  good  deal  of  trouble  in  reconstructing  the  ap- 
paratus. 

O.  152.  But  did  you  make  an  apparatus  in  exact 
accordance  with  these  drawings? 

A.     I  had  one  made,  yes. 

Q.   153.     And  you  have  that  apparatus  in  court? 

A.     Yes,  it  is  here  in  court. 

Q.  154.  And  will  you  in  that  apparatus  carry  out 
the  Kirby  process? 

A.     Yes. 

Q.  155.  Wliat  ore  will  you  use  in  carrying  out 
the  Kirby  process? 

A.  We  shall  use  some  of  the  ore  from  the  Ross- 
land  mine. 

Q.  156.  Is  or  is  not  that  the  particular  ore  des- 
cribed in  the  Kirby  specification? 

A.  That  is  the  particular  ore;  you  will  find  the 
reference  to  it  on  page  1,  line  58,  and  again  on  page 
2,  line  16. 
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Q.  157.  And  in  carrying  out  the  Kirby  process  in 
the  Kirby  apparatus  with  the  Kirby  ore,  what  oil  will 
you  use? 

A.  A  mixture  of  95  per  cent  of  kerosene  with  5 
per  cent  of  semi-solid  residuum  of  petroleum  distilla- 
tion, which  happens  in  this  case  to  be  some  Rouman- 
ian residuum. 

Q.  158.     And  in  what  proportion  to  the  ore? 

A.  I  have  taken  the  lower  limits,  25  per  cent.  I 
will  mix  that  up  in  the  upper  tank,  tank  "A,"  and 
then  afterwards  run  the  streams  of  the  same  oil 
through  the  pipes  in  the  separating  tank. 

Q.  159.  And  that  will  be  how  many  pounds  of  oil 
to  the  ton  of  ore? 

A.     25  per  cent  is  500  pounds. 

Q.  160.  And  when  you  carry  out  the  Kirby mini- 
mum proportion  of  oil,  what  do  you  get? 

A.  You  get  a  layer  of  hydro  carbon  liquid  float- 
ing on  the  surface ,  of  the  separating  tank,  with  the 
air  bubbles  passing  through  it,  and  at  the  lower  sur- 
face of  the  hydrocarbon,  just  at  the  junction  of  the  oil 
and  water,  you  get  a  certain  amount  of  mineral  float 
ing. 

Q.  161.  MR.  SHERIDAN:  Where  is  the  Rou- 
manian residuum  from,  Mr.  Higgins;  I  was  not  sure  I 
understood  you  correctly? 

A.     It  is  from  Roumania. 

Q.  162.  MR.  WILLIAMS:  What  do  you  under- 
stand to  be  the  part  of  the  specification  which  auth- 
orizes the  use  of  this  Roumanian  residuum? 


p.  4496,  L.  17,  after  *'  Kirby  "  insert  "  process  in  the  Kirby 
apparatus  with  the  Kirby  ore  and  the  Kirby  " 
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A.  On  line  23,  on  tJie  second  page  it  says,  "Trini- 
dad Asphalt."  I  cannot  get  any  of  that;  most  of  that 
stuff  seems  to  be  shipped  to  South  America;  so  I 
got  some  of  the  ''semi-solid  residuum  of  petroleum  dis- 
tillation," which  is  about  the  same.  The  reason  why 
I  took  the  Roumanian  stuff  was  because  if  there  was 
any  chance  of  getting  any  kind  of  a  froth,  that  Rou- 
manian stuff  is  much  more  likely  to  give  it  than  the 
Pennsylvania  residues. 

Q.  163.  Now,  I  read  from  the  specification,  pagt 
3j  line  55,  'The  floating  concentrates  are  carried 
mainly  at  the  lower  surface  of  the  hydrocarbon  layer 
where  it  is  in  contact  with  the  water."  Please  state 
whether  or  not  that  language  describes  the  kind  (jf 
float  that  you  get  in  this  experiment? 

A.  Yes,  that  describes  the  float  exactly.  Thtr 
hydrocarbon  contact  with  the  water  should  not  be  ex- 
pected to  be  absolutely  flat;  that  gets  crumpled  up 
more  or  (^s,  and  gives  it  an  irregular  shape. 

Q.  164.  So  that  down  in  the  interface  or  just  above 
the  interface  you  find  most  of  the  metal,  is  that  right? 

A.  Yes,  in  the  upper  surface  of  that  layer  of  hydro- 
carbon I  don't  think  you  find  any  metal  at  all. 

Q.  165.  Now,  I  again  read  from  the  specification, 
page  3,  line  37.  "The  rotating  movement  of  which 
leads  the  floating  scum  of  hydrocarbon  liquid,  air  bub- 
bles and  concentrates,"  etc.,  does  that  describe  the  float 
that  you  get? 

A.    Yes,  it  does.    The  scum,  there,  of  course,  refers 
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to  all  three,  liquid,  bubbles  and  concentrate,  the  liquid 
being  the  chief  constituent. 

Q.  166.  And  when  you  say  hydrocarbon  liquid, 
you  mean  what? 

A.     The  mixture  of  kerosene  and  residuum. 

Q.   167.     In  other  words  oil? 

A.  That  is  what  Kirby  constantly  refers  to  as 
solution. 

Q.  168.     Do  you  find  air  bubbles  in  that  float? 

A.  Oh,  yes,  air  bubbles  are  there,  chiefly  at  the 
upper  surface  of  the  oil,  and  quite  free  from  any  min- 
eral. ^ 

Q.  169.  And  what  happens  to  those  air  bubbles  as 
a  general  rule  Avhen  they  get  up  there? 

A.  Well,  they  generally  burst  before  they  get  out 
of  the  tank. 

Q.  170.  I  read  again  from  the  specification;  page 
2,  line  53:  "Some  of  the  hydrocarbon  coated  par- 
ticles will  float  to  the  surface  w^ithout  assistance;  but 
a  considerable  quantity  of  such  particles  will  not  be 
sufficiently  buoyant."  What  do  you  understand  to  be 
the  significance  of  that  part  of  the  specification? 

A.  The  hydrocarbon  coated  particles  that  float  with- 
out assistance  are  undoubtedly  floated  by  the  buoy- 
ancy of  the  oil.  The  others  that  requre  assistance, 
his  object  is  to  attach  air  to  them  or  oil  from  his  oil 
streams  or  air  streams,  and  so  raise  them  to  the  surface. 

Q.  171.  That  is  to  say,  they  will  not  be  suffic- 
iently buoyant  until  they  receive  that  assistance  ? 

A.     Yes,  that  is  what  he  means. 
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Q.  172.  And  when  those  particles  are  thus  raised 
to  the  surface,  what  happens  to  them? 

A.  Well,  they  settle  down  in  the  oil-water  inter- 
face, and  if  they  do  not  happen  to  fall  out  of  that, 
they  eventually  find  their  way  out  of  the  tank  through 
the  opening,  which  is  much  better  shown  in  another 
specification  where  he  gives  the  details  of  the  con- 
struction of  the  tank. 

Q.  173.    Do  you  mean  figures  2  and  3,  sheet  2? 

A.  No,  in  the  apparatus  patent.  He  gives  here 
the  detail  drawing  of  th^  discharge,  which  you  can 
see  very  much  better.     It  much  the  same  in  figure  3. 

WHEREUPON  an  adjournment  was  taken  until 
2:00  P.  M.,  May  11,   1917. 

2  o'clock  p.  m.  Friday,  May  11,  1917. 

O.  174.  You  may  refer  to  the  second  Kirby  patent, 
No.  838,626,  and  the  drawing  thereof  which  appears 
at  page  758  of  the  record  in  the  Hyde  suit.  You 
might  briefly  describe  what  is  shown  in  that  drawing, 
to  which  you  particularly  referred. 

A.  That  drawing  shows  the  tank  partly  broken  away 
so  that  the  discharge  opening  "a3"  is  clearly  observed. 
Two  dotted  lines  immediately  inside  from  there,  one 
of  which  represents  the  upper  edge  of  the  spitzkasten 
R,  and  the  lower  one  a  portion  of  that  upper  edge  cut 
away  so  that  the  floating  layer  of  liquid  can  pass 
over  the  lower  portion  and  be  retained  by  the  upper 
portion.  That  layer  that  flows  on  through  the  opening 
a3  and  is  discharged  into  the  centrifugal  machine. 
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O.  175.  And  what  is  the  function  of  the  pipe 
marked  s^? 

A.  That  brings  down  wash  water,  clean  water, 
to  wash  away  the  sHnie  which  is  carried  by  some  of 
the  water  which  escapes  over  the  edge  marked  r^. 

Q.  176.  Is  there  a  bottom  outlet  for  that  little  spitz- 
kasten  R? 

A.  Yes,  the  spitzkasten  R  is  shown  in  the  plan  to 
be  divided  up  into  five  compartments  and  there  are 
holes  at  the  bottom  of  the  compartments  to  discharge 
the  gangue  back  again  into  the  separating  tank. 

Q.  177.  So  that  that  is  a  species  of  washing  of 
the  float? 

A.     Yes. 

Q.  178.  And  the  upstanding  part  marked  "r^"  is 
the  part  which  you  say  extends  upward  above  the 
liquid  ? 

A.  Yes,  that  extends  upward  above  the  top  of  the 
floating  layer  of  hydro-carbon  liquid. 

Q.  179.  Now,  turning  back  to  page  740,  the  draw- 
ing, sheet  2  of  the  process  patent,  No.  809959  and 
looking  at  the  Figure  3,  do  we  see  there  a  section  of 
the  spitzkasten  and  the  overflow  or  outlet? 

A.     Yes,  the  section  there  is  very  much  the  same. 

Q.  180.     What  is  the  outlet  marked? 

A.     32. 

Q.  181.  And  the  wash  water  part,  what  is  that 
marked  ? 

A.     Wash  water  part  is  marked  35. 
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Q.  182.  And  the  opening  at  the  bottom  of  the  spitz- 
kasten  for  the  shmes  to  drop  through? 

A.  That  is  marked  ZZ.  The  drawing  does  not  show 
quite  so  well  the  difference  in  the  level  between  the 
two  parts  of  the  spitzkasten,  that  is  the  part  between 
29  and  30,  and  the  part  between  29  and  the  other 
side  of  the  tank,  you  might  say,  32. 

Q.  183.  Now,  refer  to  the  specifications  for  a  des- 
cription of  the  details  of  this  construction. 

A.     That  is  given  on  page  3. 

Q.  184.     Page  735  of  the  record? 

A.  Line  23.  "The  edge  of  this  box  outside  of  the 
skimming  bar" — That  "outside"  there  refers  to  the 
part  between  29  and  30 — "is  submerged  sufficiently 
to  allow  the  floating  material  to  pass  over  it,  while  the 
remaining  parts  of  said  edge  is  raised  above  the  liquid 
so  as  to  detain  everything  passing  into  it,"  that  is  the 
reason.  The  part  29  in  the  direction  of  the  discharge 
opening  32  is  raised  so  high  that  it  retains  the  layer, 
what  we  call  the  floating  scum,  and  is  here  defined  as 
being  the  liquid. 

Q.  185'.  And  when  he  says,  in  his  specification, 
"above  the  liquid"  what  surface  does  he  mean  that  it 
extends  above? 

A.  That  is  extends  above  the  upper  surface  of  the 
floating  layer  of  hydro-carbon  liquid. 

O.  186.  And  you  might  read  the  following  part 
of  the  specification. 

A.     "Owing  to  the  agitation  within  the  tank  caused 
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by  the  movement  of  the  arms  23,  and  the  rising  air 
bubbles,  the  water,  even  near  the  top,  is  not  clear, 
but  turbid  or  muddy  with  slimes  or  particles  of  the 
non-coated  minerals  which  do  not  settle  rapidly  enough 
to  get  out  of  the  way." 

Q.  187.  What  does  he  mean  by  the  "non-coated 
minerals"  there? 

A.     He  is  referring  there  to  the  gangue. 

Q.  188.  In  i^H  specification^  is  the  term  ''min- 
eral" applied  both  to  the  metallic  mineral  and  the 
gangue  ? 

A.     Yes. 

Q.  189.  And  then  the  next  statement  of  the  speci- 
fication I  have  heretofore  read:  'The  floating  con- 
centrates are  carried  mainly  at  the  lower  surface  of 
the  hydrocarbon  layer,  where  it  is  in  contact  with  the 
water."  Then,  following  that,  "The  discharge  gate, 
32,  in  order  to  permit  these  floating  particles  to  pass 
by  must  be  set  low  enough  to  clear  them  and  must 
therefore  allow  a  portion  of  the  water  to  pass  out  ' 
with  the  skimmings,  and  this  muddy  water  would 
therefore  carry  some  suspended  particles  of  worthless 
minerals,  which  would  make  the  concentrate  impure. 
The  settling  or  concentrating  box  is  designed  to  pre- 
vent or  lessen  this  evil."  That  refers  to  the  func- 
tion of  the  settling  box,  and  the  object  of  it? 

A.  Yes,  including  the  wash  water  which  comes 
down  through  the  pipe  marked  35.  i 

Q.    190.     Now,   have   all   these   details   been   repro- 
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duced  in  the  Kirby  machine  that  you  are  about  to 
use? 

A.  There  is  a  slight  difference  in  the  suspension 
of  the  skimming  bar  as  compared  with  this  drawing 
in  figure  2. 

O.  191.     And  what  is  that  difference? 

A.  We  have  that  fastened  on  to  the  little  spitz- 
kasten. 

Q.  192.     How  is  it  as  to  position? 

A.    I  think  the  position  is  about  the  same. 

Q.  193.  That  is  to  say  instead  of  fastening  it  on  to 
bars  extending  across  the  top  of  the  machine,  you  have 
fastened  it  directly  to  the  spitzkasten? 

A.     Yes. 

it 

Q.  194.     Does  it  function  the  same? 

A.     Oh,  yes,  quite. 

Q.  195.  Now%  in  this  operation  in  the  Kirby  ma- 
chine with  the  Kirby  ore,  what  are  you  going  to  do? 

A.  I  am  going  to  take  some  of  the  Rossland  ore 
which  has  been  crushed  to  80  mesh. 

O.  196.  In  crushing  it  to  80  mesh  have  you  fol- 
lowed the  directions  that  you  would  take  from  the 
patent  as  of  Kirby's  day,  the  day  of  filing  of  Kirby's 
application  ? 

A.  I  think  perhaps  I  have  erred  slightly  in  that;  I 
might  have  taken  40  mesh  or  60  mesh.  It  is  an  error 
in  the  right  direction. 

O.   197.     Proceed. 

A.  That  amount  of  ore,  4000  gms.,  will  be  mixed 
with  water,  with  1\  litres  of  water. 
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Q.  198.     That  is  how  many  gms.  or  ex.? 

A.     14,000  c.c. 

Q.  199.  And  that  is  what  relation  of  ore  to  water, 
what  proportion? 

A.    Three  and  a  half  of  water  to  one  of  ore. 

Q.  200.  What  are  the  directions  stated  in  the  speci- 
fications of  Kirby? 

A.  The  specification  gives  three  or  five  times  the 
amount  of  water  to  ore,  so  that  that  proportion  is 
within  the  disclosure  of  the  patent. 

Q.  201.     What  will  you  add  to  the  ore  and  water? 

A.  To  that  we  shall  add  60  gms.  of  sulphuric  acid, 
which  is  at  the  proportion  of  30  pounds  to  the  ton 
of  ore. 

Q.  202.  Do  you  find  your  authority  for  that  in  the 
Kirby  patent? 

A.  Yes,  he  says :  "The  preference  of  the  water 
for  other  mineral  particles  may  be  regulated  by  add- 
ing some  acid  or  other  chemical." 

Q.  203.    Have  you  tried  it  without  acid? 

A.     Yes,  I  think  I  have. 

Q.  204.    And  which  has  given  you  the  best  results  ? 

A.     The  ffresence  of  the  acid  improves  the  result. 

Q.  205.    What  else  will  you  do? 

A.  To  that  mixture  we  shall  add  a  thousand  gms. 
of  kerosene  and  Roumanian  residuum,  95  per  cent  kero- 
sene, and  5  per  cent  of  residuum.  The  amount  of 
the  oil  added  will  be  25  per  cent  to  the  ore. 

Q.  206.     How  will  you  proceed? 

A.     After  agitating  those  together  in  A  tank  for 
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ten  minutes,  they  will  be  discharged  into  "B"  tank, 
which  is  the  separating  tank,  and  there  they  will  be 
treated  to  streams  of  oil  and  air  as  described  by  Kirby 
in  his  specification. 

Q.  207.  Those  streams  of  oil  and  air  will  flow 
from  whence? 

A.  They  will  flow  from  head  tanks  through  the 
agitator  into  small  pipes  at  the  bottom  of  the  agitator, 
which  distribute  the  oil  and  air. 

Q.  208.  So  that  the  agitation,  as  it  slowly  rotates, 
will  distribute  streams  of  oil  and  streams  of  air? 

A.  Yes,  with  the  object  of  assisting  the  concentra- 
tion of  the  ore,  of  the  oil  coated  minerals  which  have 
not  floated  to  the  surface  with  their  own  buoyancy. 

Q.  209.  Now,  will  you  start  the  operation?  At 
what  speed  will  you  rotate  the  agitator  in  the  mixing 
tank? 

A.  At  192  r.p.m.,  but  this  will  be  reduced  to  188 
with  the  load  of  ore. 

Q.  210.  And  the  lower  or  second  vessel,  what 
speed  of  rotation  will  you  have? 

A.     30  r.  p.  m. 

Q.  211.  Are  you  going  to  use  baffles  in  the  mixing 
vessel  ? 

A.  Yes.  Without  the  baffles  the  oil  is  not  satis- 
factorily broken  into  the  small  bubbles  that  Kirby 
directs  you  to  obtain. 

Q.  212.  What  would  happen  if  you  have  the  liquid 
in  the  vessel  and  rotate  it  as  fast  as  you  do  without 
baffles? 
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A.  You  would  get  a  beautiful  shower  of  water 
over  the  edges. 

Q.  213.     It  would  overflow  from  the  vessel? 

A.     Yes. 

MR.  GARRISON:  If  your  honor  pleases,  each  side 
is,  by  mutual  consent  having  the  record  and  trans- 
cript of  the  trial  printed  jointly  just  as  it  is  trans- 
cribed by  the  stenographers,  and  we  desire  to  have 
your  honor's  permission  to  have  this  constitute  the 
record  and  transcript  on  appeal, 

MR.   SHERIDAN:     That  is  satisfactory. 

MR.  GARRISON:  Now,  if  your  honor  pleases,  we 
have  taken  up  between  ourselves  the  question  of  the 
oral  argument,  and  of  the  brief  thereafter,  and  we 
desire  to  submnt  to  3^ou  what  will  be  agreeable  to  coun- 
sel, if  it  meets  your  wish. 

Our  agreement  is  as  follows:     As  to  the  oral  argu- 

.  ment,   the   plaintiff   to   open   and   reply,   each   side  to 

have  seven  and  one-half  hours.     Each  side  to  divide 

its  own  time  as   it  sees   fit  among  as  -many   qounsel 

as  it  pleases. 

As  to  the  brief,  each  side  to  file  a  main  brief  on 
or  before  the  first  day  of  July,  1917,  and  to  have 
three  days  extra  for  the  service  thereof  upon  the  other 
side. 

Each  side  to  have  twenty  days  for  filing  a  reply 
brief,  the  twent}'-  days  to  run  from  the  time  of  receipt 
of  service  of  the  main  brief;  and  to  have  three  extra 
days  for  the  service  of  such  repi}^  brief  on  the  other 
side. 
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May  I  inquire  if  that  is  satisfactory  to  your  honor? 
THE  COURT:     It  may  be  entered  in  accordance 
with  the  court's  order  and  approval. 

Q.  214.  MR.  WILLIAMS:  Now,  will  you  add  any- 
thing that  is  necessary  to  complete  the  description  of 
the  operation  as  you  carried  it  on? 

A.  The  mixture  was  agitated  in  the  tank  A  for 
ten  minutes  and  then  discharged  to  the  tank  B.  The 
tank  A  was  practically  completely  discharged  in  11 
minutes.  The  operation  was  then  stopped.  What  was 
left  in  tank  B  should  be  considered  to  be  only  par- 
tially treated  material  "and  left  out  of  the  considera- 
tion as  far  as  the  results  go.  The  results  should  be 
taken  as  comparing  the  separated  concentrates  with  the 
separated  tailings,  with  reference  to  the  oil  that  was 
fed  into  the  tank. 

Q.  215.  What  sort  of  a  float  did  you  obtain  in  the 
separating  vessel  or  separating  tank? 

A.  In  the  separating  tank  there  is  a  thin  layer  of 
hydro-carbon  with  mineral  carried^chiefly  at  the  oil- 
water  interface.  The  layer  of  course  was  not  flat,  be- 
cause of  the  disturbance  caused  by  the  rotation  of  the 
agitator  and  also  the  passage  of  the  air  through  the 
pulp.  The  stream  of  the  float  which  came  through 
the  pipe  into  the  receptacle  separated  very  clearly  into 
two  layers,  one  of  the  oil  and  the  other  the  interface 
which  carries  the  mineral.  In  that  receptacle  of  course 
the  interface  is  a  good  deal  cramped  and  it  rolls  it- 
self up  into  all  kinds  of  funny  shapes. 
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Q.  216.  And  the  concentrate  that  you  have  ob- 
tained, is  that  in  this  vessel? 

A.     Yes,  it  is. 

Q.  217.  And  how  would  you  describe  that  concen- 
trate ? 

A.  The  concentrate  is  separated  into  two  parts,  one 
of  which  appears  to  be  clean  oil  at  the  top  with  a  very 
few  bubbles  in  it,  the  under  layer  being  largely  wa- 
ter, oil  and  concentrate. 

Q.  218.  How  many  bubbles  did  you  count  there,  es- 
timating them? 

A.  I  should  say r there  was  about  twenty  small  bub- 
bles. 

MR.  SCOTT:  Do  you  mind  if  I  ask  Mr.  Higgins 
where  the  water  is,  and  where  he  sees  the  two  layers 
so  plainly? 

O.  219.  MR.  WILLIAMS:  May  I  ask  where  the 
w^ater  is,  and  where  you  see  the  two  layers  so  plainly? 

A.     On  top  there  you  see  the  water, — 

Q.  220.    MR.  SCOTT:     On  the  top  the  water? 

A.  On  the  top  the  oil.  Now  as  you  move  it  from 
side  to  side  you  can  catch  a  glimpse  of  that  layer  un- 
derneath. 

Q.  221.     Of  what? 

A.  That  is  the  water  layer,  and  between  the  two 
you  get  the  mineral. 

Q.  222.  MR.  SCOTT:  What  is  on  the  bottom  of 
the  pan?' 

A.  That  is  a  part  of  the  water  layer  which  is 
sticking  to  the  pan.    There  is  some  gangue  in  that,  and 
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there  seems  to  be  some  mineral  also.  If  we  had  this 
put  into  a  bottle  it  would  become  perfectly  clear  that 
there   are   two   layers   in   it. 

O.  223:  MR.  SCOTT:  How  much  oil  was  there 
in  there,  would  you  estimate,  or  is  there  any  way  of 
telling? 

A.  If  you  would  pour  this  into  a  large  bottle,  I 
think  we  should  be  able  to  see  the  layers  very  much 
better. 

Q.  224.    Describe  it  to  the  court. 

A.  Having  put  the  concentrate,  into  a  bottle,  the 
two  layers  are  very  clearly  discernible.  The  crumpling 
here  is  due  to  the  compression  of  the  interface  of  the 
oil  and  water.  The  upper  part  of  the  oil  layer  appeal's 
to  carry  no  mineral  at  all,  and  underneath  that  is  the 
water  and  between  the  two  the  mineral.  ^ 

O.  225.    MR.  SCOTT:    Point  out  the  mineral. 

A.     The  mineral  is  seen  here  in  this  space. 

Q.  226.     About  an  inch  deep? 

A.     Not  quite. 

Q.  227.    Three  quarters? 

A.     Say  there  is  three  quarters  of  an  inch  there. 

Q.  228.  You  don't  mean  to  say  that  that  three-quar- 
ters of  an  inch  is  the  interface? 

A.     That  is  what  it  is  exactly. 

Q.  229.  The  interface  is  three  quarters  of  an  inch 
thick? 

A.  The  interface  has  been  crumbled  up  just  as  I 
say  in  that  bottle. 

O.  230.  There  seems  to  be  a  division  of  the  oil  and 
mineral  and  the  water  below  the  mineral? 
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A.     The  interface  of  oil  and  water  is  crumpled  up 
and  the  oil  is  above.     The  bottle  does  not  give  it  a    '' 
chance  to  spread  out.       If  we  had  it  in  a  larger  ves-    | 
sel  it  would  spread  out  into  a  horizontal  surface,  and 
still  carry  the  mineral. 

Q.  231.  Why  isn't  it  crumpled  and  irregular  on  this 
edge  if  there  is  such  a  crumpling;  it  is  a  perfectly 
plane  surface,  it  looks  to  me,  between  the  oil  and  the 
water.  I  want  you  to  explain  how  this  crumpling 
and  intermingling  is,  and  where  it  is? 

A.  There,  see;  that  moves  the  interface  over  there  ' 
and  you  get  a  cleaner  surface  there;  there  it  is  quite 
sharply  defined,  the  demarcation  between  the  two;  so 
that  if  you  put  this  into  a  large  area,  you  give  that 
interface  a  chance  to  spread  out  in  its  normal  posi- 
tion. 

O.  232.  What  holds  up  the  mineral  shown  here  be- 
low the  oil ;  isn't  this  mineral,  this  dark  layer  ? 

A.  Yes,  but  the  oil  goes  down  through  into  that 
just  as  nmch  as  the  water  does;  exactly  as  it  does  in 
that  case  where  you  have  got  that  gold  paint  or  bronze 
powder  suspended  in  that  interface;  there  you  see  the 
interface  is  crumpled  up. 

O.  233.  There  are  films  which  drop  off  there,  but 
w^e  have  no  body  of  mineral  here.  You  have  a  body 
constituting  a  stratum,  and  according  to  you  it  is  all 
interface.  In  this  specimen  of  ours  there  is  just  an 
interface  with  shreds  hanging  from  it,  isn't  that  so, 
with  this  bronze  stuff. 

A.     Exactly;  but  there  you  have  only  about  enough 
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bronze  in  it  to  put  on  the  head  of  a  pin,  while  here 
we   have   got    a   considerable    quantity. 

Q.  234.  This  assumes  a  sharp  line  between  the  two, 
doesn't  it? 

A.     So  does  this. 

Q.  235.  MR.  WILLIAMS:  Now,  Mr.  Higgins,  in 
this  material  as  you  have  put  it  in  the  bottle,  there  is 
on  top  a  deep  black  layer;  what  is  that  deep  black 
laver? 

A.     That  is  the  oil. 

Q.  236.  And  does  that  or  does  it  not  contain  min- 
eral? 

A.  There  are  a  few  bubbles  carrying  mineral  in 
the  oil. 

O.  22)7.  And  the  lower  line  of  that  black  oil  also 
appears  to  be  quite  well  marked,  does  it  not? 

A.     It  does. 

O.  238.   Is  that  the  lower  line  of  the  oil? 

A.  That  is  the  lower  line  of  the  free  oil,,  and  un- 
derneath there  is  the  crumpled  up  interface.  That  in- 
terface of  course  settles  as  nearly  ns  it  possibly  can 
to  a  horizontal  plane? 

O.  239.  And  above  that  crumpled  up  interface  is 
what  ? 

A.  The  clear  oil.  The  interface  itself  carries  the 
mineral,  and  below  the  interface,  which  is  very  badly 
crumpled  up,  some  places  extending-  down  three  c^uar- 
ters  of  ^n  inch  and  other  places  less — below  that  you 
have  the  water  which  carries  a  little  of  the  slime 
gangue. 
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Q.  240.  The  greater  part  of  the  mineral  is  carried 
between  the  water  and  the  oil,  is  that  right?  , 

A.     Yes,  practically  the  whole  of  it. 

Q.  241.  MR.  SCOTT:  Now,  isn't  it  a  fact  that  you 
have  a  dark  colored  stratum  which  we  might  call 
black,  and  that  is  the  oil? 

A.     Yes. 

O-  242.  And  below  that  you  have  a  lighter  colored 
body,  and  the  two  are  separated  by  a  sharp  line? 

A.     Yes. 

Q.  243.  As'  viewed  from  the  outside  of  the  bottle, 
the  only  place  we  can  see  it  from? 

A.     That  is  so. 

Q.  244.  Will  you  point  out  to  me  what  you  mean  by 
a  crumpled  interface;  tell  me  where  I  can  see  it;  I 
cannot  see  it  myself. 

A.  When  the  interface  is  loaded  that  way  with 
mineral  it  does  not  flow  so  readily,  you  know;  it  be- 
comes very  much  more  viscous,  and  it  can  be  bent  and 
squeezed  up  and  turned  over  as  you  see  in  the  bottle 
with  the  gold  paint,  and  I  think  I  can  show  you  that 
very  clearly  if  I  take  a  little  of  this  crumpled  up  in- 
terface out  of  the  separating  machine  and  put  a  lit- 
tle of  it  in  water  and  let  it  spread  out. 

Q.  245.   What  is  in  the  bowl? 

A.  Plain  water.  I  have  taken  some  of  that  mass 
out  of  the  separating  tank  and  if  we  put  that  in  the 
water,  I  think  I  can  show  you  that  it  will  expand  and 
give  you  a  thing  which  you  will  recognize  more  or  less 
as  an  interface. 
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O.  246.    Now,  what  happens? 

A.  The  oil  spreads  out.  You  see  that  the  dark 
color  of  the  mineral  and  the  interface  spread  out  and 
here  is  the  oil  and  there  the  water. 

Q.  247.  But  you  have  a  mere  film  of  infinitesmal 
thickness  here,  haven't  you? 

A.  You  see  by  moving  that  film  you  can  open  the 
crumpling  in  that  interface.  You  see  where  that 
moved  out  and  spread  into  a  flat  surface,  which  is 
just  what  one  expects  of  course. 

O.  248.    What  moves? 

A.  Why,  you  see,  I  am  coaxing  it  so  as  to  move  it 
out;  by  coaxing  it  you  can  spread  it  into  a  plane.  You 
see  how  it  spreads  into  a  plane  and  crumples. 

O.  249.  Is  not  the  crumpling  merely  the  configura- 
tion of  the  floating  particles  that  are  floating  on  the 
surface  there? 

A.  The  floating  particles  show  you  the  configura- 
tion of  the  crumpling.  It  is  not  the  floating  particles 
themselves.  The  floating  particles  cause  the  crumpling, 
but  it  is  not  entirely  due  to  that;  it  is  due  to  the  load- 
ing of   the   interface. 

O.  250.  Where  there  are  no  particles  you  have  just 
a  flat  surface  of  oil? 

A.     No,  you  have  particles  there. 

.Q.  251.  It  is  not  crumpled  where  the  particles  are 
not  found? 

A.  No;  those — that  is  right.  I  have  uncrumpled 
it   by   coaxing   it    out. 

Q.  252.    MR.  WILLIAMS:    Can  you  express  that 
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crumpling  up  of  the  interface  in  a  Httle  different  lan- 
guage; is  there  something  hanging  down? 

A.     Yes,  it  hangs  down.  i 

Q.  253.    What  hangs  down?  \ 

A.     The  interface.  ' 

Q.  254.    And  what  else,  if  there  is  anything  else? 

A.  Well,  there  is  some  oil  there  and  some  mineral 
and  probably  some  water  all  mixed  up  together. 

Q.  255.    And  what  you  did  in  this  flat  vessel  was  to 
give   the   material   a   full  opportunity   to   spread,   you 
Isaid  ?  ' 

J    Q.  256.    What  has  resulted  from  that?  ;' 

A.  The  interface  I  have  uncrumpled  in  a  good 
many  places,  and  then  it  spreads  out  into  what  one 
usually  expects  to  see  in  an  interface,  a  horizontal 
plane. 

Q.  257.  That  now  v/hich  you  see  in  looking  down 
at  the  top  of  this  vessel  in  which  you  have  spread 
out  the  material  by  uncrumpling  the  interface,  what 
are  the  black  particles? 

A.  There  are  a  good  many  black  particles  here 
where  it  is  still  crumpled  up,  and  there  is  the  loaded 
interface  with  some  free  oil  and  some  free  water,  con- 
taining the  mineral.  But  the  gray  color  there  where  it 
is  spread  out  which  we  see  show  that  it  carries  min- 
eral; in  fact  you  can  see  the  sparkle  of  the  mineral. 

Q.  258.  MR.  SCOTT:  If  I  should  stick  a  match 
in  there,  would  you  say  that  the  match  was 
crumpled  up? 

A.     No;  I  was  speaking  of  an  oil-water  interface. 
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Q.  259.  Well,  it  is  an  air-water  face  if  I  put  a 
match  in. 

A.  Well,  yes,  it  is  bent  to  that  extent;  of  course 
the  interface  is  crumpled  up  to  that  extent. 

Q.  260.     MR.  WILLIAMS:     What  crumples  it? 

A.     The    presence    of    the    match. 

Q.  261.  In  this  instance  in  the  stuff  you  recovered 
from   Kirby,   what   crumples   the    interface? 

A.     The  weight  of  the  mineral. 

O.  262.  Now,  in  operating  the  Kirby  apparatus  as 
you  have  it,  did  you  get  the  results  which  Kirby  de- 
scribed? 

A.  Yes,  I  got  the  results  which  Kirby  described, 
that  is  the  floating  layer  which  contained  the  mineral, 
chiefly  at  the  junction  of  the  oil  and  water,  with  some 
air  bubbles  and  a   few  water  bubbles. 

Q,  263.  And  how  does  that  float  that  you  obtained 
compare  with  the  Elmore  oil  buoyancy  float? 

A.  The  greatest  difference  is  in  the  position  of  the 
mineral.  In  the  Elmore  buoyancy  float  the  mineral 
is  spread  through  the  oil  by  reason  of  the  viscosity; 
in  the  Kirby  result  the  oil  is  so  thin  that  it  is  not  able 
to  retain  the  mineral  in  its  body.  The  mineral  falls 
down  into  the  junction  of  the  oil  and  the  water. 

Q.  264.  And,  as  I  understand  you,  some  of  it  hangs 
there? 

A.     Yes,  it  hangs  there. 

Q.  265.  Now,  in  the  Kirby  specification  is  the  mix- 
ing ^taKk  ever  used  for  any  other  purpose  than  mixing? 

A.     No. 
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Q.  266.  In  the  disclosure  of  the  specification  is  there 
any  suggestion  that  the  separating  tank  B  is  used  for 
any  other  purpose  than  separating? 

A.  Yes,  there  is.  On  page  3,  Hne  118,  he  says  the 
separating  tank  may  be  used  as  a  mixing  tank. 

0.  267.  And  how  does  he  describe  the  operation  as 
being  performed,  commencing  Hne   121? 

A.  Why,  when  it  is  used  as  a  mixing  tank  the  agi- 
tator is  agitated  rapidly  and  when  it  is  used  as  a  sep- 
arating tank  the  agitatfoti  is. slowly.  That  operation 
is  very  unsatisfactory  because  the  small  pipes  that  run 
down  carrying  the  oil  and  the  ore  are  very  likely  to 
get  choked  up  with  some  of  the  sand  during  the  mix- 
ing operation. 

Q.  268.  Have  you  tried  it  under  such  conditions 
with  the  oil  in  the  separating  tank  and  getting  the  oil 
pipes  choked  up? 

A.  Yes.  I  agitated  on  one  occasion  with  the  charge 
in  the  separating  tank  and  got  the  pipes  badly  choked 
up.  Of  course^ air  and  oil  m  there  wasn't  going 
through  then. 

Q.  269.  Now,  in  changing  from  a  condition  o/  rotat- 
ing the  agitating  mechanism  rapidly  to  rotating  it  slow- 
ly, did  you  find  any  suggestion  in  these  specifications 
that  the  apparatus  is  to  be  stopped  and  then  started 
again  ? 

A.  No,  there  is  no  such  suggestion;  there  are  me- 
chanisms known  to  the  art  in  which  we  could  alter  the 
rotation  of  the  part-^of  the  apparatus  without  actually 
stopping  it,  and  such  things  are  commonly  used. 
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Q.  270.  Now,  then,  if  you  were  to  carry  out  that 
description  what  would  you  do? 

A.  One  would  have  an  arrangement  of  pulleys  or 
a  cone  pulley  for  that  matter,  which  would  enable  one 
to  go  directly  from  one  speed  to  another  speed  with- 
out making  a  change  in  the  operation,  without  stop- 
ping the  agitator.  That  would  not  be  necessary,  and 
in  large  scale  operations  it  would  be  a  baneful  thing 
to  do.  To  start  the  apparatus  again,  you  probably 
would  have  to  get  a  gang  of  men  into  the  tank  to  dig 
it  out. 

O.  271.  Relative  to  the  Froment  patent,  Italian  and 
British,  were  you  present  when  Dr.  Sadtler  performed 
an  operation  said  to  be  a  carrying  out  of  the  disclosure 
of  the  Froment  specification? 

A.     Yes,  I  was. 

Q.  272.  What  have  you  to  say  as  to  the  operation 
that  he  carried  out,  as  to  whether  or  not  it  vvas  what 
v/as  disclosed? 

A.  In  the  first  place  Dr.  Sadtler  took  an  ore  for 
this  experiment  which  was  not  a  sulphuretted  copper 
ore,  but  the  Butte  &:  Superior  ore,  which  contains  zinc. 
The  dirtictions  of  the  patent  are  to  take  a  ''sulphuretted 
copper  ore  with  its  gangue  and  a  gram  of  limestone, 
the  whole  reduced  to  a  powder".  I  interpret  that  as 
meaning  that  the  limestone  and  the  ore  should  be 
equally  pulverized.  In  the  experiments  that  Dr.  Sadt- 
ler had  made  the  limestone  was  very  sharp  and  it  a])- 
peared  to  have  been  sifted  and  the  whole  of  the  ii:i.> 
powder  removed.    It  had  the  appearance  of  rather  fine- 
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ly  granulated  sugar.  I  do  not  think  that  was  the  in- 
tention of  the  invention. 

Q.  273.     How  about  the  ore  that  was  used? 

A.  I  have  ah'eady  said  that  he  took  zinc  ore  instead 
of  copper  ore. 

O.  274.  But  what  was  its  conditions  as  to  grind- 
ing? 

A.  The  zinc  ore  was  very  finely  ground.  Dr. 
Sadtler  then  la^rtf-^^hcn  ■  added  oil  as  far  as  I  remem- 
ber—  No,  two  drops  of  sulphuric  acid.  Two  drops 
of  sulphuric  acid  were  next  added.  The  specification 
says  *'a  few  drops."  In  my  opinion  two  is  hardly  a 
correct  interpretation  of  the  word  "few",  I  think  it 
wants  more  than  two.  I  found  that  seven  were  sat- 
isfactory for  the  purpose.  That  was  followed  by  one 
cubic  centimeter  of  oj^'e  oil.  It  wasn't  possible  to 
see  the  exact  thickness  of  the  layer  in  that  case  because 
the  slime  from  the  ore  obscured  the  edge  of  the  sur- 
face of  the  water  and  the  oil. 

Q.  275.  And  having  in  mind  that  the  evidence  in 
the  Hyde  case  was  to  the  effect  that  the  Froment  pro- 
cess was  used  at  the  Travesella  mines  in  Italy,  where 
Froment  was  the  engineer,  and  having  in  mind  also 
the  specifications  of  the  British  patent,  what  have  you 
to  say  as  to  Dr.  Sadtler's  belief  that  olive  oil  was  the 
oil  which  Froment  may  have  referred  to? 

A.  I  think  that  the  oil  referred  to  in  the  Froment 
patent  was  the  oil  that  was  used  by  Elmore.  That 
was  the  oil  used  in  the  art  at  that  time.  And  he  re- 
fers to  this,  he  says,  'This  invention  is  a  modification 
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of  the  oil  process  of  ore  concentration."  At  that  time 
there  was  no  other  process  in  use  except  Elmore,  so 
that  his  oil  was  probably  the  same.  At  any  rate,  it 
embraced  the  same  oil;  and  his  thin  layer  is  in  con- 
tradistinction to  Elmore's  thick  layer. 

Q.  276.     And  how  about  the  use  of  heat? 

A.     The  use  of  heat  would  be  fatal. 

Q.  277.  In  the  operation  that  Dr.  Sadtler  carried 
on,  is  that  or  is  that  not  in  accordance  with  the  Fro- 
ment  specification? 

A.  No,  there  is  no  disclosure  on  the  use  of  heat  in 
the  Froment  specification. 

Q.  278.  In  the  operation  that  Dr.  Sadtler  carried 
on  what  sort  of  concentration  of  ores  was  obtained? 

A.  There  was  no  useful  result  in  the  operation. 
The  float  at  the  surface  of  the  water  may  have  car- 
ried a  little  more  zinc  than  the  bulk  of  the  material — 
that  is  as  far  as  the  grade  goes.  The  recovery  was 
very  low,  I  should  say  certainly  less  than  one-third  of 
the  material  in  the  float,  and  then  it  was  floated  in  a 
perfectly  useless  fashion. 

Q.  279.  And  what  have  you  to  say  as  to  the  test 
tube  disclosure  as  a  metallurgical  operation? 

A.  A  test  tube  disclosure  is  not  even  a  laboratory 
operation  of  carrying  out  a  metallurgical  process,  much 
less  a  commercial  method,  so  that  the  specification  in 
my  mind  discloses  nothing  of  a  metallurgical  value. 

O.  280.  Do  you  form  your  judgment  on  the  amount 
of  material  recovered  in  a  float,  by  inspection? 

A.     Yes,  that  is  the  first  judgment  one  makes  of  it. 
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Q.  281.  And,  are  you  or  are  you  not  accustomed  to 
doing  that  in  your  experiments,  some  20,000  or  more 
in  number? 

A.     Yes,  I  am  accustomed  to  doing  that. 

Q.  282.  Now,  turning  to  the  Froment  description. 
What  in  this  do  you  find,  in  the  Froment  description, 
as  to  the  preparation  of  the  ore?  You  may  summarize 
that  rather  than  read  thfem-. 

A.  The  ore  is  first  crushed  and  then  the  slime  ma- 
terial is  washed  away  in  a  spitzkasten.  Apparently 
that  slime  is  rejected  and  discharged  to  dumps  of  some 
kind. 

Q.  283.  And  then  the  ore  that  is  used  is  in  what 
condition? 

A.  The  ore  that  he  uses  for  his  process  is  de- 
slimed  ore. 

Q.  284.  Dr.  Sadtler  has  referred  to  some  experi- 
ments made  in  behalf  of  the  defendant  at  the  Miami 
trial  which  he  said  represented  the  Froment  descrip- 
tion. Were  you  present  when  those  experiments  were 
made? 

A.     Yes,  I  was. 

Q.  285.  And  was  the  ore  deslimed  or  was  it  not  de- 
slimed  ? 

A.  In  two  cases  I  am  perfectly  sure  it  was  not  de- 
slimed, and  to  the  best  of  my  belief  it  was  not  in  the 
third  case.  The  two  cases  were  repetitions  of  one 
experiment. 

Q.  286.  Have  you  carried  out  the  disclosure  of  the 
Froment  process,  in  the  Froment  apparatus  which  is 
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in  evidence  in  this  case,  since  it  was  in  the  Hyde  case? 

A.  Yes,  I  have  tried  that  many  times  and  as 
to  the  resuUs,  there  is  sometimes  a  Httle  floating  ma- 
terial comes  up  to  the  surface  of  the  vessel  which  he 
calls  "the  vat  with  coil".  The  bubbles  bringing  up 
this  material  usually  burst  there  and  leave  a  thin  film 
which  we  call  skin  flotation.  Of  course  with  this  skin 
there  is  a  little  oil  intermingled.  The  metallurgical 
result  of  the  process  is  absolutely  worthless. 

Q.  287.  And  in  carrying  out  the  description  as  to 
the  first  vessel,  the  centrifugal  mixing  vessel,  have 
you  ever  in  any  experiment  obtained  any  flotation 
froth  in  that  first  vessel? 

A.     No,  I  have  not. 

O.  288.  And  you  have  repeated  the  experiment  have 
you,  several  times? 

A.     Oh,  yes,  I  have  done  it  a  great  many  times. 

O.  289.  When  the  Froment  description  was  re- 
ceived in  the  Minerals  Separation  laboratory  what  was 
the  condition  of  the  operations  there  as  to  the  wasting 
or  utilization  of  slime? 

A.  Well,  the  first  time  I  saw  that  description  was 
some  time  in  1912.  As  far  as  I  am  aware  it  had  been 
received  by  the  company  some  time  previous  to  that. 

O.  290.  I  am  talking  now  of  the  evidence  in  the 
case  which  shows  that  it  was  received  at  about  1903. 

A.  At  that  time  we  were  using  the  Cattermole  pro- 
cess which  was  really  the  first  process  to  successfully 
concentrate  slime  material. 

O.    291.     Returning   to   the    California   Journal    of 
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Technology,  have  you  studied  that  article  in  evidence 
entitled  ''Experiments  on  the  Elmore  Process  of  Oil 
Concentration"  ? 

A.     Yes,  I  have. 

Q.  292.  What  general  remarks  have  you  to  make 
as  to  the  particular  experiments  4,  5,  and  6,  under 
the  heading  of  "Tests,  Molybdenite  Ore",  these  being 
the  experiments  with  2.1%  of  oil,  5.3%  of  oil  and 
8.9%  of  oil? 

A.  These  experiments  show  in  the  first  place  such 
low  extraction  and  such  low  values  in  concentrates  that 
they  are  utterly  worthless  as  metallurgical  operations. 
The  first  experiment  was  made  with  2.1%  of  oil  and 
the  calculation  of  the  results  is  that  they  obtained  3 
grams  of  concentrate,  that  is  about ^^%  of  oil  to 
the  concentrate.  The  next  experimeiitTnad  twice  as 
much  oil  there,  and  refer  to  the  same  amount  of  con- 
centrate. 

Q.  293.  That  is,  the  proportion  of  oil  to  the  concen- 
trate was  about  what?     . 

A.  In  experiment  4  it  was  2  grams  to  3  grams;  in 
No.  5  experiment  it  was  5  grams  to  3  grams. 

Q.  294.     Five  grams  of  what? 

A.     Oil. 

0.  295.    To  three  grams  of  concentrate? 

A.  Yes,  three  grams  of  concentrate.  That  would 
give  a  concentrate  that  would  yield  a  great  deal  of  its 
oil  in  centrifugal  separation,  which  could  be  used  over 
again,  and  I  believe  that  was  the  method  that  they 
adopted.     Of  course  in  the  third  case,  that  is  experi- 
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ment  No.  6,  they  increased  the  oil  to  8.9  and  they  were 
able  to  treat  that  three  times. 

Q.'  296.  And  what  would  be  a  description  of  these 
three  operations,  as  you  understand  them? 

A.  You  mean  the  three  operations  in  the  one  ex- 
periment, or  the  third  experiment? 

Q.  297.  No,  I  am  talking  about  the  three  operations 
of  experiment  No.  6  in  the  percolating  tubes  as  de- 
scribed at  the  beginning  of  the  article.  Now,  how 
would  they  proceed  in  carrying  out  this  third  treat- 
ment described  under  experiment  6? 

A.  In  the  first  place  they  would  make  a  primary 
treatment  by  putting  in  8.9  grams  of  oil,  shaking  it 
up  violently  and  separating — I  consider  that  they 
would  separate  that  concentrate  in  the  centrifugal 
machine,  getting  the  oil  away  and  using  that  over 
again,  and  make  a  re-treatment  of  the  tailing. 

Q.  298.  And  those  tailings  would  be  the  tailings 
that  had  been  originally  treated  with  the  8.9  per  cent 
of  oil? 

A.     Yes. 
-  Q.  299.     And  after  they  got  that  concentrate,  what 
would  they  do,  take  it  off? 

A.     Take  it  off  and  separate  it  again. 

Q.  300.     And  get  some  more  oil  out  of  it? 

A.  I  think  they  got  some  more  oil  out  of  it,  be- 
cause the  significance  is  that  where  there  were  three 
treatments,  when  they  have  the  most  oil,  and  when  there 
are  two  treatments,  there  does  not  seem  to  be  eno'ug-h 
oil  to  return  to  the  percolating  tube. 
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Q.  301.  What  is  your  understanding  of  what  hap- 
pens in  these  operations,  experiments  4,  5  and  6? 

A.  Well,  with  that  quantity  of  oil  to  that  quan- 
tity of  concentrate  there  was  a  minimum  of  7S  per  cent 
of  oil.  That  would  make  quite  a  nice  thin  paste, 
which  fee  has  been  described  as  magma,  and  that  mag- 
ma w^ould  become  distended  with  air  bubbles  intro- 
duced during  agitation,  and  Avhat  we  would  have  in 
the  percolatiW  tube  would  be  the  flotation  of  magma 
distended  with  air  bubbles. 

Q,  302.  How  about  the  salt  solution?  Is  salt  a 
frothing  agent,   a  mineral   frothing  agent? 

A.     Salt  is  not  a  mineral  frothing  agent. 

O.  303.   Although  does  it  produce  a  froth? 

A.  It  produces  foam  in  water ;  I  don't  know  wheth- 
er that  is  due  to  the  salt  itself  or  to  some  impurity  in 
the  salt,  but  one  gets  it  with  common  salt. 

Q.  304.  How  about  the  oil,  what  kind  of  oil  did  they 
use  according  to  the  description? 

A.  The  oil  they  used  was  a  viscous  petroleum,  a 
heavy  residuum  of  the  consistency  of  the  ordinary 
cylinder  oil,  with  a  specific  gravity  of  about  .9. 

Q.  305.  What  kind  of  oil  is  that;  what  is  its  source 
and  origin? 

A.     It  is  one  of  the  constituents  of  petroleum. 

Q.  306.    Is  petroleum  a  mineral  frothing  oil? 

A.     Usually,   no. 

O.  307.    When  used  alone? 

A.  When  used  alone.  I  have  found  one  or  two 
exceptions  to  that  general  rule. 
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Q.  308.  \Miat  was  the  character  of  the  molybden- 
ite ore  as  far  as  you  gathered  from  the  description 
and  your  knowledge? 

A.  The  analysis  of  the  figures  shbwed  that  the 
ore  contained  about  2.3  per  cent  of  molybdenum  sul- 
phide or  molybdenite.  It  was  crushed  to  30  mesh  and 
the  gangue  minerals  were  orthoclase  and  quartz. 

Q.   309.     What  was  the  character  of  the  mineral? 

A.  The  mineral  has  a  specific  gravity  of  about 
four  and  a  half,  a  very  brilliant  metallic  luster  and 
breaks  during  crushing  into  thin  flakes,  which  are 
easily  taken  up  by  the  oil ;  much  like  graphite. 

O.  310.  And  then  this  concluding  sentence  of  the 
conclusion  as  to  the  foam  efifect:  "The  foam  effect  is 
best  adapted  to  light  flaky  minerals,  such  as  molyb- 
denite." What  does  that  suggest  as  to  the  possible 
usefulness  of  this  foam  effect? 

A.  It  suggests  that  it  might  be  used  for  the  treat- 
ment of  molybdenite  or  graphite,  but  the  results  that 
have  been  obtained  are  not  such  as  to  encourage  any- 
body to  proceed  in  that  direction,  the  results  being,  as 
I  have  already  said,  metallurgically  worthless. 

O  311-A.     Is  blende  a  light  flaky  material  ? 

A.     No  blende  is  not. 

Q.  311.    Is  copper  sulphide? 

A.     No. 

O.  312.    Or  lead  sulphide? 

A.  No,  they  are  not.  That  sentence  could  be  taken 
as  a  warning  not  to  attempt  to  use  those  minerals  with 
that  foam  effect. 
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Q.  313.  How  about  the  sulphides  of  gold  and  silver 
or  the  native  gold  and  silver;  are  they  light  flakey 
minerals  ? 

A.  No;  on  the  contrary  gold  is  a  heavy  flakey 
mineral,  and  sometimes  occurs  in  nuggets,  and  the 
other  minerals  you  mention  are  not  flakey.  They  do 
not  break  into   flakes  during  the  crushing  operation. 

Q.  314.  Now,  are  you  prepared  to  carry  out  the 
Cattermole  process  ? 

A.     Yes,   sir. 

(RECESS). 

^.  315.  Now,  Mr.  Higgins,  will  you  describe  the 
operation  which  you  are  about  to  perform? 

A.  Three  hundred  grams  of  Butte  &  Superior 
ore,  received  by  us  in  1913,  and  crushed  to  100  mesh, 
will  be  agitated  in  1500  c.c.  of  water  at  30°  .C,  con- 
taining 1.4  c.c.  of  sulphuric  acid  and  16.6  c.c.  of  oleic 
acid;  that  is  five  per  cent  of  oil  on  the  ore.  The  agi- 
tation will  be  at  about  850  r.  p.  m.,  and  I  shall  keep  up 
the  agitation  about  nine  minutes.  After  that  the  gran- 
ules will  be  separated  in  an  upcast. 

O.  316.  What  will  be  the  proportion  of  oil  on  met- 
alliferous mineral  in  the  ore? 

A.     About  15  per  cent. 

Q.  317.  You  say  that  this  ore  that  you  are  using 
was  received  in  1913?     From  whom  was  it  received? 

A.  I  think  we  got  it  from  the  Butte  &  Superior 
Copper  Company  on  application  during  the  Hyde  case. 
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Q.  318.  It  was  supplied  for  the  purpose  of  investi- 
gation during  the  Hyde  case? 

A.     Yes. 

O.  319.  And  was  obtained  from  the  defendant  in 
the  present  case? 

A.  Yes.  It  might  have  been  1912  when  we  got  it; 
1  am  not  absolutely  certain  of  the  date. 

Q.  320.  And  is  the  ore — has  any  change  taken 
place  in  the  ore  in  that  period? 

A.     Not   that   I   am   aware  of. 

O.  321.    Has  it  been  carefully  kept? 

A.     It  has  been  carefully  preserved,  yes.     The  wa- 
ter which  I  shall  use  to  make  the  separation — that^  is^ 
the  water  running  through  the  circuit  will  contain  .25 
per  cent  of  sulphuric  acid. 

O.  322.  And  when  you  make  the  separation  in  the 
upcast,  how  about  the  water  that  flows  through  the 
upcast? 

A.  1  just  said  that  is  acidified  with  .25  per  cent 
of  sulphuric  acid. 

(The  witness  performs  the  experiment  with  the 
Cattermole  machine). 

O.  323.    THE  COURT:     Now,  what  was  that  for:^ 

A.  This  is  to  make  the  granules,  Cattermole  gran- 
ules. We  stop  it  there  to  show  there  was  no  froth  of 
any  kind. 

O.  324:  MR.  WILLIAMS:  What  was  the  condi- 
tion, now,  of  this  vessel  when  it  was  stopped,  what 
was  the  condition;  what  was  the  material? 

A.     The   s^ranules   and   the   coarse   sand   had   sunk 
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down  to  the  bottom  of  the  vessel,  leaving  the  slimes 
in  suspension.     These  are   the  granules. 

MR.  WILLIAMS:  I  ask  your  honor  to  observe 
these  granules. 

Q.  325.  THE  COURT:  What  do  you  suppose  was 
the  recovery  on  that? 

A.  I  think  it  was  a  very  good  recovery.  Yes,  I 
think  that  is  a  very  good  recovery.  Of  course  there 
is  some  left  in  the  mixer.  We  haven't  cleaned  out  the 
whole  of  the  stuff  that  we  fed  in.  Of  course  this  is 
only  the  coarse  sand.  The  fine  sand  is  still  in  suspen- 
sion, or  floating,  as  Everson  says. 

MR.   WILLIAMS:    The   fine   sand— is   it  slime? 

A.     Slime,  yes. 

Q.  326.  Now,  in  this  operation  that  you  have  just 
conducted,  have  you  anything  to  add  to  your  descrip- 
tion?    In  the  first  place,  what  did  you  obtain? 

A.  I  obtained  some  very  well  defined  granules,  I 
suppose  about  a  millimeter,  and  perhaps  a  little  larger 
than  that,  having  the  appearance  almost  of  caviare, 
except  it  is  not  quite  so  black.  The  sands  were  ex- 
tremely white  in  the  slimy  portion  and  contained  only 
a  very  few  specks  of  dark-colored  material  in  the 
coarser  portion. 

Q.  327.     And  was  the  recovery  a  good  recovery? 

A.  Yes,  the  recovery  appeared  to  be  very  good. 
And  the  grade  of  concentrate  also  should  be  high. 

Q.  328.  Now,  why  did  you  use  5%  on  the  ore  and 
about  15%  on  the  metalliferous  mineral  in  carrying  out 
this  operation? 
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A.  In  the  first  place  the  ore  was  crushed  very  much 
finer  than  what  Cattermole  would  have  to  deal  with 
in  his  time,  and  he  says  that  the  amount  of  oil  you 
add,  depends,  among  other  things,  on  the  fineness  of 
the  ore.  In  the  second  place,  the  gangue  has  a  slight 
tendency  to  absorb  some  oil.  which  is  another  factor  to 
be  taken  into  consideration,  and  in  the  third  place  I 
wanted  to  get  nice  large  granules  that  everyone  could 
see  without  doubt  were  actual  granules,  so  as  to  make 
a  fine  specimen. 

O.  329.  Now,  there  was  an  experiment  on  behalf  of 
the  defendant  in  which  the  oil  was  in  the  proportion 
of  1^%  of  the  ore;  did  you  see  that  experiment  car- 
ried on? 

A.     Yes,    I    did. 

O.  330.    Did  that  experiment  produce  granules? 

A.  No,  those  were  not  granules  at  all;  there  was 
possibly  some  attachment  between  the  coarse  min- 
eral and  the  fine  mineral,  one  might  call  that  an  ag- 
glomeration, but  they  were  in  no  sense  granules. 

Q.  331.  And  why  did  the  metalliferous  mineral  sink 
in  the  up-cast? 

A.  The  mineral  was — the  mineral  was  subjected  to 
centrifugal  action  in  the  low  speed  of  the  agitator. 
That  is,  when  they  were  running  it  at  300  revolutions 
per  minute,  that  is,  subjected  to  the  centrifugal  sep- 
aration. The  tendency  there  would  be  to  throw  the 
minerals  outside  of  the  agitator  and  draw  the  air  in 
at  the  center  of  the  vortex,  and  so  destroy  the  stuflF 
previously  obtained,  which  was  called  froth. 
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Q.  332.  What  is  the  relative  specific  gravity  of  the 
mineral  and  the  sand,  about? 

A.  I  think  the  specific  gravity  is  about  four  and 
a  half  of  the  mineral,  and  it  is  about  one  and  a  half  of 
the  gangue. 

O.  333.  Now,  would  you  regard  that  operation  as 
a  carrying  on  of  the  Cattermole  process? 

A.     No,  I  should  not. 

Q.  334.  Now,  in  your  operation  you  have  5%  of  oil 
on  the  mineral? 

A.     Oil  on  the  ore. 

O.  335.  Suppose  you  had  diminished  the  percentage 
of  the  oil,  how  would  that  affect  the  operation? 

A.  The  granules  would  have  been  smaller.  It 
might  have  taken  a  longer  time  to  perform  the  opera- 
tion, but  I  think  if  I  had  the  two  up-casts  in  one  to 
take  out  the  fine  material  and  then  follow  by  another 
agitation,  and  in  another  to  take  out  the  coarse,  I  think 
one  could  reduce  the  amount  of  oil  very  considerably 
and  still  get  Cattermole  granules. 

Q.  336.  Well,  under  the  conditions  which  prevailed 
in  this  experiment,  the  use  of  a  single  up-cast,  was 
or  was  not  the  proportion  of  oil  that  you  used  a  very 
great  proportion  for  the  Cattermole  process? 

A.  I  think  the  result  shows  that  the  proportion 
was  an  excellent  proportion  to  take  for  that  purpose. 

O.  337.  What  is  the  method  of  deciding  in  any  case 
the  proper  proportion  for  a  given  ore — proper  oil  pro- 
portion for  a  given  ore  for  the  carryng  out  of  the  Cat- 
termole process? 
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A.     The  result  is  always  the  criterion. 

O.  338.     You  determine  it  by  "tests  ? 

A.  Ves,  one  usually  makes  a  few  tests  to  see  Vv^hat 
proportions  give  the  best  results.  Of  course  I  am  not 
considering  now  the  economics  of  that  proceeding.* 

Q.  339.  But  if  you  were  to  carry  out  the  Catter- 
mole  process  you  would  take  everything  into  consid- 
eration and  it  would  be  a  matter  of  test.  Is  that 
right? 

A.     Yes,   it   would. 

Q.  340.  Can  you  arrive  at  the  proper  proportion 
for  a  Cattermole  process  for  a  given  ore  as  a  mat- 
ter of  mathematics? 

A.  No,  you  can  not,  because  he  gives  a  propor- 
tion of  oil  as  depending  on  no  less  than  seven  differ- 
ent factors.  That  is,  he  does  not  give  the  different 
rates  at  which  these  factors  vary  or  the  rate  the  oil 
varies  with  these  factors,  and  it  is  quite  impossible  to 
calculate  the  amount  of  oil  you  should  use.  That  must 
be    determined    by    experiments. 

Q.  341.  Now,  are  you  ready  to  carry  out  the  ex- 
periments in  accordance  with  the  disclosure  of  the 
patent  in  suit? 

A.     Yes. 

Q.  342.    And  you  may  state  what  you  propose  to  do. 

A.  I  propose  to  take  500  grams  of  the  Butte  & 
Superior  ore  that  we  received  in  March,   1917. 

Q.  343.  Received  from  the  defendant  or  the  de- 
fendant's representative? 

A.     Yes.     To  which — and  which  has  been  ground 
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to  pass  a  65  mesh  screen,  2000  c.c.  of  water  at  40°  C, 
5.8  c.c.  of  sulphuric  acid,  0.55  c.c.  of  oleic  acid. 

O.  344.     And  that  is  what  per  cent  of  the  ore? 

A.  That  is  .1%  or  2  pounds  of  oil  to  the  ton  of 
ore.  And  this  should  be  agitated  for  about  three  min- 
utes at  about  850  or  900,  in  the  same  type  of  appa- 
ratus— 

Q.  345.     (Interrupting)   Revolutions  per  minute? 

A.  •  Yes.  In  the  same  type  of  apparatus  as  the  Cat- 
termole  was  done  in,  the  only  difference  being  that  the 
vessel  is  made  in  two  parts  so  that  the  top  can  be  slid 
over  the  bottom  part  and  so  shear  off  the  froth  which 
is  obtained. 

Q.  346.     And  what  do  you  call  that  apparatus? 

A.    We  call  that  the  slide  Gabbett. 

Q.  347.  What  was  the  apparatus  that  you  used  in 
the  Cattermole  experiment?  Was  it  a  Gabbett  in 
which  the  upper  part  did  not  slide  off;  is  that  correct? 

A.     Yes. 

Q.  348.  This  sliding  Gabbett,  what  does  it  resemble 
in  the  fact  of  the  slidability  of  the  upper  part? 

A.  It  resembles  very  much  the  slide  machine  in 
this  particular  instance. 

Q.  349.  But  what  will  the  agitator  be  in  this  Gab- 
bett? 

A.  The  agitator  is  a  cone  driven  from  the  bot- 
tom of  the^  machine  instead  of  a  cone  driven  from  the 
top  of  the  machine. 

MR.  WILLIAMS:  The  experiment  is  a  failure. 
It  is  the  first  time  that  Mr.  Higgins  has  made  a  failure. 
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The  belt  was  slipping  on  the  machine  and  he  did  not 
get  enough  agitation. 

Q.  350.  How  long  will  it  take  you  to  fi/x  the  ma- 
chine, Mr.  Higgins? 

A.     Ten  or  twelve  minutes. 

O.  351.  Now,  what,  if  any,  comment  on  the  testi- 
mony that  has  been  given  relative  to  the  plant  in  suit 
do  you  desire  to  make? 

A.  The  chief  comment  I  have  to  make  is  about 
the  agitation.  The  agitation  at  the  time  of  Catter- 
mole  was  the  most  vigorous  agitation  which  was  be- 
ing used  in  the  art.  Cattermole  took  an  agitator  from 
another  art,  and  by  increasing  the  speed  to  a  very 
great  extent  he  introduced  into  the  metallurgical  art 
the  high  speed  agitation. 

O.  352.  And  what  was  that  apparatus  that  Catter- 
mole took  from  another  art? 

A.     The  cone  mixer  or  the  Gabbett  mixer. 

O.  353.  And  how  had  that  mixer  been  used  before 
Cattermole  used  it? 

A.  It  was  used  in  the  coal  tar  industry,  to  keep  the 
coal  tar  in  the  still  circulating  from  the  bottom  to  the 
top  or  from  the  top  to  the  bottom  so  that  the  tar  did 
not  set  in  the  still  and  char  during  the  distillation.  The 
Gabbett  was  also  used  at  slow  speed  in  cyanide  work, 
keeping  the  cyanide  solution  and  the  pulp  in  solution. 
There  again  it  was  used  as  a  slow  speed  agitator. 

Q.  354.  And  for  the  Cattermole  process  you  say  it 
was  speeded  up? 

A.     Yes,  the  speed  Avas  very  much  increased.     Al- 
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though  that  increase  of  speed  had  the  effect  of  intro- 
ducing a  much  larger  quantity  of  air  into  the  solu- 
tion or  whatever  was  being  dealt  with,  that  was  not 
any  great  defect  in  the  Cattermole  process,  as  long 
as  the  granules  were  properly  and  efficiently  made. 

Q.  355.  So  that  with  the  use  of  the  cone  Gabbett  in 
the  Cattermole  process  as  it  was  used  there  was  such 
speed  of  agitation  as  to  produce  the  introduction  of 
considerable  air  into  the  pulp? 

A.     Yes,  there  was. 

Q.  356.  And  in  the  Cattermole  operation  what 
was  the  effect  of  that  air  in  the  pulp. 

A.  The  effect  of  the  air  on  the  large  granules  was 
absolutely  none.  There  was  no  attachment  at  all;  but 
where  you  got  badly  formed  granules,  or  some  of  the 
granules  badly  broken,  you  might  get  some  air  bub- 
bles sticking  to  the  granules,  and  it  would  so  be  car- 
ried upwards  in  the  upcast,  generally  in  suspension, 
but  still  making  a  defect  in  the  process. 

Q.  357.    So  that  the  air  worked  against  the  process. 

A.  When  it  worked  at  all,  it  worked  against  the 
process,  yes. 

Q.  358.  But  nevertheless  as  the  record  shows,  the 
Cattermole  operations  were  carried  out  in  the  Gab- 
bett up  to  the  speed  that  the  Gabbett  attained,  which 
was  the  same  speed  that  was  useful  in  the  process  of 
the  patent  in  suit? 

A.  Yes;  we  used  to  run  the  Cattermole  Gabbett 
at  about  900  r.  p.  m.,  and  that  was  the  same  speed  with 
which  we  first  used  the  process  of  the  patent  in  suit. 
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The  patent  in  suit  says  in  the  example  that  the  mix- 
ture is  warmed  and  briskly  agitated  in  a  cone  mixer 
or  the  like,  as  in  the  processes  previously  cited,  and 
the  processes  previously  cited  are  the  two  Cattermole 
specifications. 

Q.  359.  Which  are  referred  to  earlier  in  the  speci- 
fication in  the  patent  in  suit? 

A.     Yes. 

Q.  360.  As  to  the  apparatus  that  is  shown  in  the 
drawing  figure  1-  of  the  patent  in  suit,  what  is  the 
function  of  the  spitzkasten,  by  reason  of  the  fact  that 
it  is  divided  into  three  parts,  J-1,  J-2  and  J-3? 

A.  The  function  of  that  spitzkasten  is  to  divide  the 
tailings  into  three  separate  portions.  In  J-1  we  get 
the  coarsest;  in  J-2  something  a  little  finer  and  ]-2> 
the  finest  material. 

O.  361.  What  would  you  call  that  operation  in 
metallurgy? 

A.     That  is  a  classification  of  the  tailings. 

O.  362.  And  the  function  of  this  spitzkasten  is 
to  classify  the  tailings,  is  that  right? 

A.  Yes,  that  w^as  provided  for  the  classification 
of  the  tailings.  The  general  class  of  ore  which  was 
treated  at  that  time,  particularly  zinc  ore  and  copper 
ore,  was  roughly  thirty  and  forty  mesh  crushing,  and 
the  instructions  here,  beginning  on  page  2,  line  102, 
it  says:  'Tf  the  ore  is  crushed  to  90  mesh  to  the 
linear  inch,  the  froth  may  contain  70  to  80  per  cent," 
that  crushing  then  was  considered  so  fine  that  it  was 
doubtful  whether  the  profits  of  the  operation  would 


4536       Minerals  Separation,  Limited,  et  al.,  vs. 

Arthur  Howard  Higgins. 

sustain  the  cost  of  that  much  finer  crushing;  so  that 
this  spitzkasten  would  take  out  the  coarse  stuff  and 
that  could  be  returned  to  the  crusher  or  dealt  with  by 
some  other  means.  But  that  is  not  the  apparatus  that 
we  need  now  with  the  fine  crushing  that  is  used  at  the 
present  time. 

Q.  363.  The  function  of  the  spitzkasten  as  classi- 
fiers is  utilized  by  reason  of  that  sort  of  arrangement 
in  the  classifiers — is  it  merely  a  matter  of  settlement? 

A.  No;  there  is  in  each  spigot  or  each  point  of  the 
boxes,  pipes  with  valves,  so  that  you  can  supply 
washing  water. 

O.  364.  Vou  might  read  from  the  description  of 
the  patent  as  to  that? 

A.  On  page  2,  line  77:  *The  boxes  are  all  filled 
with  circuit  water;  the  pulp  from  the  vessel  A  is  dis- 
tributed horizontally  from  a  flat  trough,  O,  through 
the  inlet  K\  The  heavy  sands  and  coarser  particles  of 
mineral  sink  into  the  first  box  J^,  from  which  they  are 
led  to  a  shaking  table,  a  convex  huddle  or  the  like,  to  be 
treated  as  above  described.  The  middlings  or  medium 
sands  fall  into  the  box  J^,  and  if  they  contain  any 
mineral,  may  be  returned  for  further  treatment  by  agi- 
tation. The  up  current  of  the  water  from  the  taps 
N^  and  N^  prevents  the  deposition  of  any  slime  in 
these  boxes.  The  fine  sands  or  gangue  slimes  settle 
in  the  last  box  J^  from  which  they  are  discharged  to 
waste  or  further  treatment."  v 

Q.  365.  Now,  in  the  operation  of  that  apparatus, 
what  efifect  do  these  up  currents  have;  how  strong  are 
they  ? 
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A.  Well,  those  up  currents  in  the  boxes  J-1  and 
J-2  would  l)e  very  moderate  flows  of  water,  so  that 
the  water  in  that  neck  would  displace  the  slime  that 
was  coming"  down  through  the  swan-neck  pipe,  N-1 
and  N-2,  so  that  in  fact,  if  there  is  any  upflow  of 
cleaning  water  in  the  spitzkasten,  the  idea  is  only  to 
remove  form  the  discharge  product  the  actual  slimes. 

Q.  366.  So  that  as  they  are  shown  there,  the  up 
currents  w^ould  not  of  necessity  cause  any  upward 
flow  of  water  in  the  spitzkasten,  is  that  right? 

A.     They  need  not. 

Q.  367.  They  w-ould  perform  their  function  with- 
out doing   that  work,   is    that   right? 

A.  Yes,  they  could  be  made  to  perform  their  func- 
tion without  making  any  flow  of  the  water. 

Q.  368.  And  this  whole  arrangement  of  classify- 
ing the  gangue  was  an  incident  of  the  coarse  crush- 
ing of  the  ore  ? 

A.     Yes. 

Q.  369.  And  did  the  process  of  the  patent  in  suit 
have  any  effect  in  the  art  on  the  matter  of  crushing 
the  ore? 

A.  Oh,  yes ;  the  art  is  now  chiefly  concerned  with 
crushing  the  ore  extremely  finely,  even  up  to  100 
and  150  mesh,  whereas  before  the  introduction  of  this 
process  the  general  range  of  crushing  was  about  30 
mesh  as  the  finest. 

WHEREUPON  an  adjournment  was  taken  until 
8:30  P.   M.   Mav   11th,   1917. 
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8:30  p.  m.  May  11,   1917. 

DR.  WILLIAM  MASON  GROSVENOR,  being  re- 
called and  having"  been  heretofore  duly  sworn, 
testified  as  follows: 


DIRECT    EXAMINATION, 
BY  MR,  WILLIAMS: 

Q.  1.  Please,  now,  explain  the  moving  pictures 
you  arfe  about  to  exhibit. 

(1)  _      ' 

A.  ''The  strong  direct  attachment  of  unoiled  or 
de-oiled  mineral  particles  for  air  bubbles.  Four  sizes 
galena : 

6 — Milligrams 

15 — Milligrams 

20— Milligrams 

40— Milligrams. 

The  experiment  shown  is  carried  out  in  unmodi- 
fied water  with  a  substantially  uncontaminated  air 
bubble.  The  6^g.,  15  mg.,  and  20  mg*.  particles  have 
previously  been  oiled,  but  the  excess  of  oil  has  been 
removed  by  prolonged  bubbling  of  air,  until  repeated 
lifting  of  the  ])article  on  the  free  moving  bubbles  in- 
dicated the  reduction  of  oil  to  a  minute  film  com- 
parable in  thickness  with  the  film  of  oil  actually  ad- 
sorbed on^the  surface  of  the  particle.  The  40  mg.  par- 
ticle has  never  been  oiled. 

We  have  here  shown  in  one  experiment  the  strong 
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direct  attachment  of  the  air  bubble  for  both  unoiled 
and  deoiled  mineral  particles.  The  sizes  are  chosen 
for  the  following  reasons:  The  6  mg".  galena  particle 
illustrates  the  maximum  oil  lift  which,  according  to 
my  experiments,  can  be  made  with  the  captive  bubble 
manipulated  as  gently  as  possible,  provided  there  is 
actually  applied  to  the  surface  of  the  mineral  and  the 
bubble  an  amount  of  oil  materially  in  excess  of  that 
required  to  give  a  layer  about  thirty  one-hundred- 
thousandths  of  an  inch  thick  over  the  whole  surface 
of  the  mineral  particle.  This  thickness  of  layer  would 
be  approximately  that  produced  on  an  80  mesh  ore 
containing  15%  lead  and  18%  zinc  as  sulphides  and 
showing  a  screen   analysis   about  as   follows : 

H-  65=  3.5% 

-1-100=27    % 

-1-150=22.5% 

-h  200=10.5% 

— 200=36.5  7o 
with  the  weight  of  the  oil  in  proportion  to  the  min- 
eral at  about  8%  of  the  weight  of  the  mineral  con- 
tent. This  layer  will  be  shown  to  be  sufficient  to 
cause  strong  mutual  adherence  of  the  mineral  particles 
to  one  another  and  will  be  called  hereafter,  for  brevity, 
the  Cattermole  proportion  of  oil. 

The  15  mg.  particle  is  about  the  maxinm^m  weight 
that  can  be  lifted  with  the  utmost  care  Nf  the  oil 
layer  is  considerably  reduced  in  thickness. 

The  20  mg.  particle  illustrates  the  maximum  weight 


that  can  be  lifted  bv  a  free  movino^  bubble  when  the 
thickness  of  the  layer  of  oil  has  been  reduced  to 
somewhere  in  the  vicinity  of  one  one-hundred-thou- 
sandths of  an  inch,  possibly  less,  and  the  40  mg. 
particle  illustrates  the  maximum  attachment  of  the 
captive  bubble  to  very  thoroughly  deoiled  or  entirely 
unoiled  mineral.  All  these  measurements  are  made 
in  the  absence,  as  far  as  possible,  of  any  soluble 
^^rothing  agent.  'j 

It  w^ill  be  noted  that  the  bubble  is  deformed  or 
pulled  out  to  a  greater  and  greater  extent  by  the  in- 
creasing load  placed  iipon  it  as  each  heavier  particle 
is  lifted;  that  there  appears  to  be  no  fixed  angle  of 
contact  between  the  particle  and, the  mineral.  In  lift- 
ing the  40  mg.  particle  it  will  be  noted  that  the  lift 
is  at  first  uncertain,  and  experience  has  taught  me  to 
associate  this  phenomenon  with  slight  contamination 
either  of  the  particle  or  of  the  bubble.  As  in  this 
case  the  particle  was  entirely  fresh  and  had  never 
])een  handled,  it  indicates  to  me  the  very  slightly 
contaminated  condition  of  the  bubble,  possibly  due  to 
the  previous  contact  with  the  other  particles  or  to 
some  film  present  on  the  surface  of  the  bubble  which 
had  to  be  distributed  in  part  upon  the  surface  of  the 
particle  before  lifting  would  occur.  This  phenomenon 
was  seen  in  the  lifting  of  the  large  aluminum  par-  • 
tide  before  the  court  on  Tuesday.  At  first  the  con- 
tamination of  the  aluminum  surface  was  such,  even 
though  it  had  been  washed,  that  it  could  not  be  lifted; 
even  after  careful  rewashing  it  was  necessary  to  ap- 


ply  and  re-apply  the  bubble  to  the  surface  of  the  par- 
ticle before  the  particle  would  lift.  I  believe  this  to 
have  been  due  to  impurity  still  remaining  on  the  surface 
of  the  particle,  because  under  laboratory  conditions 
of  cleanliness  I  have  repeatedly  been  able  to  lift  the 
same  pieces  of  aluminum  without  any  delay  or  hesita- 
tion. 

Those  four  galena  particles,  therefore,  are  exhibited 
to  give  a  sort  of  measure  of  the  forces  with  which 
we  have  to  deal  under  different  conditions. 

This  view  is  largely  magnified  and  in  order  that 
we  may  observe  accurately  what  happens,  the  sharp 
jerks  that  are  necessary  to  remove  the  6  mg.  particle, 
the  less  vigorous  movement  required  to  move  the  16 
mg.  particle,  and  the  still  less  vigorous  movement 
necessary  to  separate  the  20  mg.  particle  from  the 
bubble  are  clearly  apparent  in  the  picture,  and  serve 
to  indicate  how  a  more  violent  shock,  or  some  sudden 
movement  is  practically  equivalent  to  a  heavier  par- 
ticle. 

(2) 

OIL  GLOBULE  FAILS  TO  PICK  UP  EVEN 
LIGHT  METALLIC  PARTICLES,  AIR  BUB- 
BLE PICKS  UP  SIMILAR  PARTICLES 
MANY  TIMES  AS  HEAVY. 

The  purpose  of  this  picture  is  to  illustrate  the  re- 
lative weakness  of  the  oil  attachment.     There   is   no 
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question  of  the  selectivity  of  the  oil,  or  its  adsorption 
on  the  surface  of  the  mineral  producing  highly  vis- 
cous, strong  films.  But  where  a  larger  amount  of  oil 
is  used  than  that  necessary  to  produce  this  minute 
adsorption  layer,  we  immediately  begin  to  deal  with 
oil  in  bulk  and  the  high  viscosity  and  original  sur- 
face tension  of  the  film  becomes  modified  and  may 
quickly  become  an  entirely  secondary  factor  in  de- 
termining the  attachment  of  mineral  to  bubble.  The 
oil  globules  therefore,  may  have  excellent  attachment 
and  not  necessarily  any  substantial  lifting  power. 
This  experiment  is  shown  with  both  aluminum  punch- 
ings  and  with  galena.  The  galena  particle  weighs 
5  mg.,  the  aluminum  disc  16.7  mg.  and  for  compari- 
son of  the  direct  air  attachment  unobstructed  by  oil 
there  is  shown  similarly  the  action  of  the  air  bubble 
on  a  30  mg.  galena  cube  and  an  aluminum  punch- 
ing weighing  54  mgs.  The  size  of  the  small  galena 
cubes  was  .87  millimeters  and  the  size  of  the  other 
galena  cube,  1.9  millimeters  and  calculation  shows 
that  the  results  with  aluminum  correspond  in  effec- 
tive surface  tension  with  the  result  shown  by  galena 
particles.  In  this  case  the  air  bubble  is  made  during 
the  taking  of  the  picture  and  shows  the  expressing 
of  the  air  from  the  ink  dropper  underneath  the  cup 
shaped  glass  bubble  holder  beneath  the  water.  As 
an  illustration  of  the  slight  affinity  of  air  for  the  silic- 
ious  materials  of  the  gangue,  note  the  slight  attach- 
ment of  the  air  bubble  for  the  glass  dropper  when 
it   is    withdrawn.      The   strong   attachment    and    easy 
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and  snre  lifting  of  the  30  nig.  galena  particle  and  the 
54  mg.  aluminum  particle  are  in  strong  contrast  with 
this  lack  of  attachment  to  glass.  When  the  aluminum 
punching  is  dropped  it  appears  on  the  bottom  as  a 
round  object  because  standing  on  its  edge. 

It  was  noted  in  the  last  picture  that  when  the 
maximum  weight  is  attached  to  an  air  bubble,  the  air 
-bubble  necks  out  to  some  extent  at  the  point  of  attach- 
ment under  the  strain  of  its  load.  The  high  surface 
tension  of  the  air-water  surface,  finally,  closes  up  this 
neck  and  peels  it  away  from  the  mineral  particle.  It 
will  be  observed  that  when  the  oil  globule  is  being- 
made  under  a  bubble  holder  exactly  as  the  air  bubble 
was  made  and  when  the  dropper  full  of  oil  is  with- 
drawn from  the  globule  there  is  a  long  thin  necking- 
out  of  the  oil.  The  drawing  out  of  this  neck  is  clearly 
distinguished  from  the  air  because  the  far  lower  sur- 
face tension  does  not  choke  off  the  neck.  In  this 
case  about  14  dynes  per  centimeter  is  the  tension 
of  the  oil-water  surface  as  compared  with  7Z  or  75 
dynes  per  centimeter  tension  of  the  unmodified  air- 
water  surface.  It  is  therefore  not  surprising  that 
the  small  galena  particle  is  not  lifted,  and  that  as 
Prof.  Bancroft  stated,  "the  oil  necks  off  because  the 
cohesion  of  the  oil  is  insufficient'.'  We  can  not  speak 
of  the  cohesion  of  the  air  and  I  do  not  think  it  clearly 
expresses  the  condition  to  speak  of  the  cohesion  of 
the  oil  because  it  is  a  fluid,  even  though  somewhat 
more  viscous  than  the  air.  My  way  of  putting  it  would 
be  that  the  oil-water  surface  was  extremely  weak  as 
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compared  with  the  air-water  surface  and  that  the 
strength  of  attachment  of  mineral  to  an  oil  globule  or 
to  an  air  bubble  depends  on  surface  tension.  The 
weak  surface  tension  between  oil  and  water,  was  inef- 
fective as  shown  in  this  picture.  The  oil  breaks  off, 
a  portion  remains  with  the  particle  and  a  portion  with 
the  bubble.  One  reason  why  it  is  difficult  if  not 
impossible  to  assign  a  precise  limit,  unless  the  exact 
size  of  the  particle,  size  of  the  bubble  and  amount 
of  oil  on  both  is  specified,  will  be  apparent  as  we 
watch  this  necking  off  of  the  oil.  If  the  particle  is 
large  and  the  amount  of  oil  is  small  the  necking  off 
will  tend  to  be  prevented  by  the  fact  that  the  amount 
of  oil  does  not  furnish  a  long  thin  neck  and  that,  there- 
fore, the  break  in  the  surface  must  occur  while  the 
neck  is  short  and  thick.  When  it  is  short  and  thick 
the  circunmance  of  the  neck  is  much  larger  than 
that  indicated  in  the  picture.  The  size  of  the  bubble 
is  somewhat  important  in  relation  to  the  amount  of 
oil  because  the  bubble  must  be  covered  with  a  film 
of  oil  and  the  surface  of  the  particle  must  be  covered 
with  a  film  of  oil  before  there  shall  be  excess  of  oil 
to  furnish  a  short  thick,  or  a  long  thin,  neck  of  oil. 
Repeated  examination  of  this  necking  off  phenomenon 
and  the  amount  of  oil  necessary  to  produce  or  per- 
mit it,  convinces  me  that  the  general  range  within 
which  this  wsablj  occurs  for  oleic  acid,  corresponds 
to  about  8.0%  of  oil  as  compared  with  the  weight  of 
the  mineral  and  that  other  oils  vary  according  to  the 
character  of  the  oil  in  this  same  general  vicinity.     It 
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will  be  apparent,  therefore,  that  no  amount  of  oil 
comparable  with  a  film  two  five-hundred-thousandths 
of  an  inch  thick  is  responsible  for  the  change  in  the  be- 
havior which  occurs  when  the  layer  of  oil  becomes 
about  one  hundred  and  fifty  five-hundred- thousandths. 
In  other  words  the  adsorption  film  five  hundred  one- 
hundred-millionths  is  far  too  minute  as  compared 
with  the  layer  which  is  critical  or  effective  in  strip- 
ping mineral  from. the  bubble.  It  is  only  five  hun- 
dred one-hundred-millionths  as  compared  with  thirty 
thousand  one-hundred-millionths  or  about  1%  in  thick- 
ness of  the  oil  layer  which  is  critical  in  stripping  the 
mineral  from  the  bubble.  The  latter  can  not  be  re- 
garded  as  being  adsorption  layer. 

(3) 

AIR    BUBBLES    DO    NOT    READILY    ATTACH 
THEMSELVES    TO    OIL    GLOBULES    AND 
■      HAVE  SLIGHT  IF  ANY  LIFTING  POWER 
WHEN  ATTACHED. 

Again  we  see  the  air  bubbles  being  made  under  the 
glass  bubble  holder  and  note  the  nearly  spherical  bub- 
ble due  to  surface  tension,  like  the  rubber  skin  of  a 
balloon,  only  slightly  flattened  because  of  buoyancy 
against  the  cup  of  the  bubble  holder.  We  see  the 
bubble  lowered  into  contact  with  the  galena  cube 
weighing  40  mg.  and  the  galena  particle  being  lifted.  In 
examining  the  successive  pictures  of  the  film  with  a 
magnifying  glass  the  mineral  particle  appears  to  snatch 
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the  surface^of  the  bubble  to  itself  on  close  approach  of 
the  bubble.  There  is  only  one  picture  in  which  par- 
tial contact  may  be  observed  even  though  the  pictures 
succeed  each  other  at  a  rate  of  16  per  second.  We 
shall  discuss  later  how  wonderfully  rapid  these  move- 
ments of  bubble  films  actually  are.  Contact  with  the 
particle  is  secured  by  further  lowering  of  bubble  holder 
and  the  particle  is  easily  raised.  Then  the  oil  globule 
is  formed  on  the  particle  appearing  as  a  transparent 
dome  about  one  and  one-half  times  the  volume  of  the 
particle.  The  air  bubble  is  formed  and  brought  in 
contact  with  this  oil  globule  and  there  is  a  remark- 
able difference  noticeable  between  the  readiness  of 
attachment  of  the  air  to  the  oil  globule  as  compared 
with  the  instant  attachment  shown  for  the  galena  par- 
ticle. When  attachment  is  made,  however,  we  can 
note  the  subtile  change  in  the  appearance  of  the  whole 
bubble  as  the  oil  flashes  over  it;  the  upper  portion 
being  a  very  minute  film  with  the  lens  of  oil  des- 
cribed by  Prof.  Bancroft  on  the  bottom  of  the  bubble. 
As  the  bubble  is  raised  we  shall  see  the  precise  phen- 
omena which  he  described  in  the  necking  off  of  the 
oil.  No  one  would  think  of  describing  this  particle 
of  galena  and  this  air  bubble  as  directly  attached  and, 
knowing  that  the  unmodified  bubble  or  the  modified 
bubble  is  easily  capable  of  moving  this  galena  par- 
ticle, we  are  forced  to  believe  that  it  is  the  presence 
or  the  absence  of  substantially  direct  attachment  which 
determines  an  effective  lifting  or  flotation  of  mineral. 
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The  oil  used  is  spindle  oil,  viscosity(Engler)6  minutes, 
48l  seconds  at  20  degrees  and  specific  gravity  of  the 
oil,  0.895  and  the  mineral  7.4.  In  this  case  one  con- 
tact was  made  between  the  oil  and  the  bubble  before 
the  oil  flashed  around  and  entrapped  the  bubble.  The 
second  illustration  of  the  same  thing  will  be  shown 
with  the  particle  already  oiled  on  the  bottom  of  the 
cell  and  in  this  case  it  will  be  seen  that  the  bubble 
is  brought  in  contact  with  the  oil  globule  three  times 
before  attachment  of  the  oil  to  the  bubble  is  secured. 
It  is  clear,  therefore,  that  attachment  of  air  to  oil 
is  not  as  qiiick  and  effective  as  that  of  air  to  min- 
eral. It  is  very  clear  that  with  this  amount  of  oil 
the  lack  of  cohesion  (if  we  prefer  to  express  it  that 
way),  or  the  weak  surface  tension  of  the  oil,  pre- 
vents attachment  of  the  air  bubble.  What  we  have 
seen  typifies  exactly  the  condition  of  the  mineral 
particle  and  an  air  bubble  joined  with  sufficient  oil 
to  permit  the  mineral  to  move  out  away  from  the  inner 
face  of  the  film  into  a  sufficient  quantity  of  oil  to 
surround  the  mineral  particle  and  permit  the  particle 
to  separate  from  the  bubble  film  proper  and  be  sus- 
tained in  oil  having  the  properties  of  oil  in  bulk. 

(4) 

AIR     BUBBLES     DO     NOT     ATTACH     THEM- 
SELVES TO  METALLIC  PARTICLES  COAT- 
^  ED  WITH  SUFFICIENT  OIL  TO  PRODUCE 
ADHESIVENESS. 
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(5) 

AIR  BUBBLES  DO  NOT  ATTACH  THEM- 
SELVES TO  METALLIC  PARTICLES  COAT- 
ED WITH  SUFFICIENT  OIL  (COTTON 
SEED),  to  PRODUCE  ADHESIVENESS. 

Since  we  have  seen  that  there  is  some  amount  of 
oil  which  will  prevent  direct  attachment  of  mineral 
to  the  bubble,  we  are  called  upon  to  seek  some  indi- 
cation of  the  line  of  demarcation  at  which  the  mineral 
ceases  to  become  indirectly  attached  and  becomes  di- 
rectl/  attached  to  the  bubble  film.  A  little  thought, 
a  moment's  consideration,  will  convince  one  that  if 
there  is  sufficient  oil  on  the  mineral  to  serve  as  a 
medium  of  attachment  to  another  particle  of  mineral, 
there  should  be  sufficient  oil  to  serve  as  a  medium 
of  indirect  attachment  to  an  air  bubble.  A  minute 
quantity  of  the  oil  will  be  required  to  supply  the  air 
bubble  with  its  film,  but  even  though  the  air  bubble  is 
thirty  times  the  diameter  of  the  particle  and,  there- 
fore, possesses  one  thousand  times  the  surface,  the 
thickness  of  the  film  required  by  the  bubble  is  only 
ten  one-hundred-millionths  of  an  inch,  or  sufficient 
to  alter  the  thickness  of  the  layer  on  the  particle  by 
about  ten  one-hundred-thousandths  of  an  inch  in 
thickness.  For  this  rough  comparison  it  makes  no 
difference  that  the  bubble  is  spherical  and  the  par- 
ticle is  a  cube.  If  the  particle  starts  with  a  film 
about  thirty  one-hundred-thousandths  thick  (Catter- 
mole   proportions),    it   will   still   have   left   after   coat- 
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ing  the  bubble,  enough  oil  to  furnish  itself  with  a 
layer  twenty  one-hundred-thousandths  thick  or  twenty 
thousand  one-hundred-millionths  or  two  thousand 
times  as  thick  as  the  oil  film  on  the  surface  of  the 
bubble.  So  that  it  is  important  to  observe  whether 
under  these  conditions  the  drawing  of  the  oil  to- 
gether (i.  e.,  the  reduction  of  the  film  on  the  par- 
ticle from  the  remaining  twenty  one-hundred- thou- 
sandths to  the  adsorption  layer)  will  furnish  enough 
excess  oil  with  that  held  to  the  upper  surface  of  the  . 
mineral  by  adsorption  and  that  on  the  bubble  an 
intermediate  layer  of  oil  between  the  mineral  and  the 
bubble,  capable  of  necking  off  and  producing  indirect 
weak  attachment. 

Again  we  shall  compare  the  unoiled  aluminum  disc 
with  the  two  oiled  aluminum  particles;  the  former 
weighing  50  mg.  and  each  of  the  latter  weighing  25 
mg.  The  two  latter,  however,  had  been  oiled  with 
cottonseed  oil,  specific  gravity  .92  and  weighing  .26 
mg.,  about  nine-tenths  per  cent  of  the  weight  of 
the  aluminum  particle,  and  producing  a  layer  of  oil 
about  thirty  one-hundred-thousandths  of  an  inch  thick 
on  the  surface  of  the  aluminum.  This  layer  on  the 
surface  of  a  material  ground  to  eighty  mesh  will  re- 
quire between  4%  and  8%  of  oil  on  the  mineral  by 
weight.  It  is  seen  that  the  air  bul^ble  peels  off  from 
the  surface  of  the  particle  after  substantial  attachment 
and  careful  examination  of  the  pictures  highly  magni- 
fied, shows  that  there  is  distinctly  something  between 
the  air  bubble  and  the  mineral  particle.     This  amount 
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of  oil  is  sufficient  to  produce  adhesiveness  as  we  will 
show  by  the  ability  to  pick  up  one  oiled  particle  with 
the  other  and  the  excellent  degree  of  adhesiveness 
that  results. 

(6) 

AIR  BUBBLES  DO  NOT  ATTACH  THEM- 
SELVES TO  METALLIC  PARTICLES  COAT- 
ED WITH  SUFFICIENT  OIL  (OLEIC  ACID) 
TO  PRODUCE  ADHESIVENESS. 

Identical  operations  are  shown  with  oleic  acid.  In 
both  cases  examination  of  the  picture  highly  magni- 
fied permits  us  to  see  the  taking  of  oil  from  the 
general  surface  of  the  particle  as  if  by  suction  on 
the  face  of  either  the  bubble  or  the  other  mineral 
particle,  as  the  case  may  be.  When  adhesiveness  is 
shown  it  is  only  during  this  contact  and  drawing  oil 
over  the  particle  that  there  is  sufficient  oil  to  be  visible 
and  when  the  particles  are  separated  the  oil  disap- 
pears from  sight. 

(7) 

THE  UNLIMITED  CARRYING  POWER  OF  AIR 
BUBBLES  AS  COMPARED  WITH  OIL. 

AIR   BUBBLES   IN   WATER   LIFT   PIECES    OF 
ALUMINUM    ONE    INCH    IN    DIAMETER. 
.       .05    INCH   THICK. 

The  dual  object  of  this  experiment  is  to  show  first 
how   great   the   carrying   power   of   sufficiently    large 


Butte  &  Superior  Mining  Company.  4551 

William  Mason  Grosvenor. 

air  bubbles  may  be  made  if  their  load  is  suitablyde- 
signed.  The  same  aluminum  piece  is  shown  as  was 
used  on  the  8th  before  the  court.  It  is  slightly  over 
one  inch  in  diameter,  .05  inch  thick  and  weighs  about 
one  and  seven-eighths  grams;  it  is  just  about  the  size 
of  a  twenty-five  cent  piece,  but  of  course  the  aluminum 
is  much  lighter.  Having  exhibited  the  aluminum  disc, 
the  picture  shows  it  being  deposited  on  supports  along 
the  edge  of  the  cell  to  prevent  its  sticking  to  the  bot- 
tom of  the  ceil.  The  large  air  bubble  is  then  shown 
to  descend  upon  the  disc  and  a  marked  difference  in 
the  quick,  complete  attachment  will  be  observed  as 
compared  with  my  first  effort  to  lift  the  disc  in 
court.  This  will  serve  to  emphasize  the  necessity  of 
cleanliness  and  the  advantages  of  making  photographic 
records  of  what  takes  place  under  laboratory  condi- 
tions, which  can  be  accurately  governed  in  the  re- 
spect of  cleanliness  or  precise  degree  of  contamina- 
tion. 

Attention  is  called  in  this  case  to  the  firmness 
with  which  the  aluminum  disc  adheres  to  the  bottom 
of  the  bubble,  swaying  from  one  side  to  the  other  and 
bumping  against  the  side  of  the  bubble  holder.  The 
question  will  probably  be  asked  **why  are  results  that 
require  such  extreme  cleanliness  or  such  precise  de- 
gree of  oiling  as  to  make  necessary  the  greatest  labora- 
tory precaution,  of  any  interest  to  mill  operations?" 
But  this  question  answers  itself  instantly  when  we  con- 
sider the  enormous  tonnage  of  material  being  treated 
and  the  relatively  infinitesimal  amount  of  opportunity 
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which  the  material  has  for  becoming  contaminated. 
It  is  a  matter  of  common  experience  among  technical 
men  that  far  more  precise  results  can  frequently  be 
obtained  in  handling  tons  than  it  is  possible  to  se- 
cure in  the  laboratory  handling  grams.  In  manufac- 
turing sulphuric  acid  for  instance,  the  regular  daily 
product  of  a  number  of  factories  with  which  I  am 
acquainted,  contains  less  than  .0005%  of  arsenic,  al- 
though there  are  considerable  quantities  of  arsenic 
in  the  ore  from  which  the  acid  is  made.  So  small  is 
the  amount  left  by  our  regular  commercial  methods 
that  new  and  special  methods  of  analysis  starting 
with  a  two  pound  sample  of  material  had  to  be  de- 
vised before  we  could  determine  the  amount  of  arsenic 
which  was  present.  Another  point  in  this  connec- 
tion is  that  it  takes  days  and  sometimes  weeks  of 
continuous  operation  after  starting  up  a  new  plant 
to  wash  out  the  systems  and  attain  standard  conditions, 
after  which  hundreds  of  tons  of  material  going  through 
in  a  day  keep  it  washed  out  with  a  degree  of  com- 
pletness  that  no  laboratory  purification  can  approach. 
When,  however,  we  begin  to  juggle  with  the  plant, 
introducing  impurities  one  day  and  omitting  them 
the  next,  plant  tests,  just  for  this  reason,  frequently 
become  less  reliable  than  laboratory  tests.  It  may 
take  a  week  to  overcome  the  advantage  or  disadvantage 
of  one  day's  unusual  operation,  and  my  careful  study 
of  chemical  manufacturing  would  lead  me  to  expect  that 
commercial  flotation  plants  such  as  I  have  seen,  when 
once   contaminated   by   soluble    frothing   agent,    might 
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require  weeks  of  running  without  frothing  agent  be- 
fore the  benefit  of  that  soluble  frothing  agent  could 
be  eliminated. 

(8) 

SAME  ALUMINUM  PIECE  SUSPENDED  BY  A 

FINE     THREAD      LOWERED      TLIROUGH 

WATER      TO      SHOW      PLIABILITY      OF 

THREAD. 

In  order  to  pass  the  same  aluminum  piece  back  and 

forth  through  the  oil-water  interface,   as   we  propose 

to  do  next,   it  will  have  to  be  suspended  on  threads 

and   to   satisfy   ourselves   that   these   threads   are   not 

rigid,  we  lower  the  aluminum  piece  through  the  water 

and   show   the   pliability   of   the   threads   and   observe 

the   way   in  which   they   sag  or   float   freely  of   their 

own  buoyancy  suspended  in  the   water. 

(9) 

SAME  ALUMINUM  PIECE  LOWERED 
THROUH  OIL  LAYER  ON  WATER  SHOW- 
ING ABSENCE  OF  OIL  CARRYING  POWER. 

While  this  shows  the  inability  of  the  oil-water  inter- 
face to  support  the  aluminum  piece  as  did  the  air 
bubble,  it  is  not  by  any  means  as  conclusive  as  other 
experiments  that  are  shown.  The  lesson  of  this  pic- 
ture is  the  adherence  of  oil  and  the  enlarged  neck- 
ing off  of  the  oil  under  any  sufficient  strain.  This 
phenomenon  is  repeatedly  seen  elsewhere  on  a  much 
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smaller  scale  but  can  here  be  observed  with  an  en- 
largement and  perfection  of  detail  which  can  no- 
where else  be  seen. 

We  see  the  disc  descend  through  the  interface  be- 
tween the  upper  layer  of  spindle  oil  which  looks 
very  dark  because  of  its  yellowness  and  optical  opacity. 
As  it  meets  the  interface  between  the  oil  above  and 
the  water  below,  we  have  a  fine  opportunity  to  ob- 
serve the  different  oil  neck  effects.  As  long  as  the 
disc  is  very  close  (relative  to  its  diameter)  to  this 
interface,  and  the  walls  of  the  neck  are  straight,  the 
circumference  of  the  neck  is  practically  the  same  as 
the  entire  line  of  attachment  all  around  the  disc.  The 
weak  surface  tension  of  the  oil-water  interface,  there- 
fore, still  has  the  whole  circumference  of  the  disc 
as  its  operating  line  across  which  it  may  exercise  its 
lifting  power. 

Imagine  now  that  we  are  looking  at  an  enormous- 
ly magnified  picture  and  a  minute  mineral  particle 
attached  to  a  layer  of  oil  around  the  bubble;  imagine 
that  the  bubble  had  changed'"*  its  direction  with  the 
swirl  of  the  current  produced  by  agitation  in  the 
pulp.  In  consequence  of  this  the  inertia  of  the  par- 
ticle would  make  it  strain  at  the  oil-water  interface 
with  its  own  tendency  to  continue  moving  in  a 
straight  line  and  not  swing  off  on  a  curve.  Imagine 
sufficient  oil  to  permit  the  disc  (or  magnified  par- 
ticle) to  drag  out  this  interface.  This  allows  the  sur- 
face tension  which  is  acting  around  as  well  as  along. 
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the  neck  of  oil  to  counteract  it  (to  decrease  the 
diameter  of  this  neck)  and  consequently  decrease  the 
circumference  along-  which  the  lifting  or  sustaining 
force  of  surface  tension  can  be  operative.  Since  this 
contraction  starts  it  is  cumulative  in  effect.  We  have, 
therefore,  vividly  shown  in  this  picture  the  reason  for 
the  somewhat  sharp  limit  concerning  which  Mr.  Scott 
inquired  on  cross  examination  W^ednesday  morning 
It  will  be  instantly  seen  that  just  as  soon  as  there  is 
enough  oil  to  permit  a  particle  to  swing  away  and 
drag  with  it  the  oil-water  interface,  separating  it 
from  the  oil-air  interface  and  producing  a  neck  of  oil 
in  bulk,  that  such  a  neck  immediately  tends  to  auto- 
matically reduce  its  own  strength  by  constricting  its 
diameter,  thinning  down  to  a  point  where  its  low 
surface  tension  can  be  exercised  over  the  circumfer- 
ence which  rapidly  becomes  negligible  in  strength. 
The  lowering  of  this  aluminum  disc  therefore  makes 
clear  in  a  way  that  nothing  else  in  these  pictures 
can  do,  the  absence  of  oil  carrying  power  and  the 
reason  for  its  absence,  Jhe  billowing  of  the  oil  layer  at 
the  surface  between  the  oil  and  water,  with  its  slow- 
movement,  indicates  the  lack  of  strong  surface  ten- 
sion to  quickly  restore  a  straight  surface.  This  is 
also  shown  by  the  way  the  oil  is  carried  down  into 
the  water  and  then  the  water  is  carried  up  into  the  oil 
as  the  disc  passes  back  and  forth  through  the  inter- 
face. It  seems  to  me  we  need  no  better  explanation 
of  Prof.  Taggart's  interesting  experiment  in  which  the 
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water  disc  dropped  down  from  the  bubble  through  a 
layer  of  oil.  There  is  no  reason  for  assuming  very 
high  viscosity  of  the  interfacial  film,  particularly  in 
view  of  the  low  viscosity  of  the  interfacial  film  which 
was  shown  with  his  magnetic  spider  on  the  surface 
of  water  contaminated  with  oil  alone.  A  better  and 
more  rational  explanation  why  the  discs  are  slow 
to  return  to  spherical  or  globular  form  is  a  greatly 
reduced  surface  tension  between  the  oil  and  the  water 
and  the  great  inertia  of  the  water  enclosed  by  this  film 
as  compared  with  the  air  or  gas  inside  of  the  water 
bubble  films  and  with  which  we  unconsciously  com- 
pare these  little  discs  of  oil. 

(10) 

WHEN  AIR  BUBBLES  LIFTING  METALLIC 
PARTICLES  MEET  THINNEST  POSSIBLE 
OIL  LAYER,  THEY  DROP  THE  PAR- 
TICLES. 


Galena 

Small 

Aluminum 

Particle 

Galena 

Particle 

29  mg. 

Particles 

54  mg. 

This  same  insecurity  of  the  oil  attachment,  or  sup- 
port, for  mineral  particles  entrapped  within  the  oil  is 
observed  when  bubbles  carrying  mineral  particles  are 
raised  to  the  surface  of  water  that  is  covered  with 
thin  film  of  oil.  It  may  be  said  (and  has  been)  that 
this  showed  nothing-  because  the  bubbles  burst  when 
they  met  the  surface  and  naturally  could  not  hold  the 
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particle.  In  merely  viewing  this  experiment  as  pic- 
tures rapidly  projected  on  the  screen  for  the  sake  of 
continuity,  this  may  seem  to  be  so  because  we  can  not 
accurately  observe  both  bubble  and  particle  at  the 
same  time.  The  camera  has  no  such  limitations.  Any 
one  who  will  take  these  pictures  and  examine  them 
one  by  one  with  a  magnifying  glass  will  see  certain 
evidence  that  in  at  least  two  cases  the  particle  has  com- 
pletely left  the  bubble,  and  slid  down  on  the  oil-water 
interface  before  the  bubble,  now  modified  by  its  passage 
through  the  oil,  has  had  time  to  burst.  I  know  this  is 
the  case  in  two  instances  and  it  appears  to  be  the  case 
in  all.  This  will  be  discussed  in  detail  for  each  bubble 
as  it  is  described  ascending  through  the  surface,  and 
is  excellent  proof  of  the  enormous  superiority  of  pho- 
tographic observations  over  mere  ocular  observations 
of  an  experiment.  One  picture  succeeds  another,  one- 
sixteenth  of  a  second  apart,  leaving  no  doubt  as  to 
what  occurs  or  the  way  of  its  occurrence. 

There  is  an  enormous  amount  of  detailed  informa- 
tion as  to  just  what  happens,  and  which  happens  first, 
to  be  gained  by  the  painstaking  examination  of  this 
series  of  photographs  at  critical- points  with  a  magni- 
fying glass  of  about  7  power.  An  ordinary  reading- 
glass  is  very  convenient,  but  the  Hasting  Triplet  7X 
reveals,  when  applied  to  these  pictures,  a  wonderful 
amount  that  would  otherwise  escape  the  eye. 

The  oil  used  was  spindle  oil  in  the  thinnest  possible 
layer  that  I  could  maintain  on  the  surface  of  the  water 
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in  the  cell.  This  being  a  layer  and  not  a  film,  was  of 
necessity  thick  enough  to  be  visible,  and  therefore  thick 
enough  to  evenly  cover  the  surface  by  the  enlargement 
of  lenses,  covering  the  droplets,  in  other  words,  a  few 
hundredths  of  an  inch  thick. 

The  loads  used  for  the  bubbles  were  respectively  a 
galena  particle  weighing  28  mg.,  about  one-half  as 
much  as  the  air  bubble  would  carry.  In  another  case 
(the  middle  one)  a  number  of  small  galena  particles 
about  40  mesh,  were  used  in  the  third  case  a  single 
aluminum  punching  weighing  54  mg.  (about  one  half 
what  the  air  bubble  would  carry).  A  yellowish  min- 
eral oil  of  medium  viscosity  was  chosen  (the  yellowish- 
ness  to  enable  us  to  distinguish  the  oil  from  the  water 
in  the  photographing^  an  oil  of  medium  viscosity  was 
used  in  order  that  the  surface  tension  phenomenon 
could  be  seen  without  being  too  long  delayed  by  great 
viscosity  of  the  oil.  It  should  be  remembered  that  vis- 
cosity does  not  imply  rigidity  and  that,  therefore,  the 
most  minute  forces  will  ultimately  produce  the  same 
movement,  if  restrained  only  by  viscosity,  as  the  large 
forces  would  produce  in  a  short  time.  .  Here  again  I 
wish  to  point  cut  the  distinction  between  the  stabilizing 
of  a  bubble  film  by  the  introduction  of  viscous  material 
which  retards  its  breaking,  as  distinguished  from  the 
stabilizing  of  a  bubble  film  by  the  presence  of  solid 
material  from  which  the  liquid  may  be  generally  re- 
moved and  leave  the  bubble  structure  permanently 
outlined  in  the  remaining  solid  material.  The  latter 
is  not  viscosity  and  for  want  of  a  scientific  term  to 
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apply  to  the  phenomena  which,  so  far  as  I  am  aware, 
had  never  been  produced  and  requires  description,  such 
a  bubble  was  called  an  armor-plated  bubble.  I  have 
seen  those  bubbles  after  drying  out  remain  for  months. 
In  fact,  in  one  instance  I  examined  a  specimen  of  this 
dry  froth  in  New  York  a  year  after  it  was  removed 
from  one  of  the  beams  in  the  Miami  plant,  put  in  a  pill 
box  and  taken  back  to  the  laboratory  without  any 
special  care.  The  way  in  which  the  mineral  particles 
were  interlocked  and  fitted  into  an  arch,  like  the  dome 
of  a  cathedral,  and  apparently  cemented  together  into 
a  permanent  structure  like  soft  pumice  stone,  was  very 
impressive. 

The  floating  film  of  oil  in  the  picture  appears  to  be 
much  thicker  than  it  really  is  because  the  surface  of 
the  water  curves  against  the  side  of  the  vessel.  Its 
actual  thinness  can  be  observed  where  it  surrounds 
the  stem  of  the  bubble  holder  after  they  have  been 
pushed  down  through  it.  It  is  interesting  in  this 
picture  to  see  the  effect  of  a  quantity  of  oil  sufficient 
to  produce  a  thin  layer  on  the  surface  and  observe  in 
what  manner  it  would  be  fatal  to  air  bubble  flotation. 
One  by  one,  the  bubble  holders  are  slowly  raised  to 
carry  the  bubbles  through  the  oil  layer.  We  see  the 
galena  particle  raised  to  the  surface,  touch  the  oil 
layer  and  become  invisible  owing  to  the  rapid  move- 
ment of  its  fall,  just  one  picture  before  the  bubble  is 
destroyed.  This  would  not  be  wholly  conclusive  if  we 
did  not  see  other  experiments  and  if  we  had  not  seen 
on  the  afternoon  of  the  8th,  various  kinds  of  mineral 
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particles  stripped  from  the  bubble  at  the  oil-water  inter- 
face when  the  upper  oil  layer  was  so  deep  that  the  bub- 
ble had  no  opportunity  to  burst.  In  the  next  case  of 
small  mineral  particles  we  can  clearly  see  in  examining 
the  films  that  a  portion  of  the  load  had  completely 
separated  from  the  bubble  to  hang  in  the  oil  film  before 
the  bubble  burst  and  in  the  third  case  the  aluminum 
particle  may  be  seen  in  three  successive  stages  of 
sliding  down  under  the  surface  of  the  oil  layer  while 
the  bubble  is  still  in  perfect  condition.  This  illustrates 
the  relative  precision  of  observation  of  the  moving 
picture  camera  as  compared  with  even  the  trained 
observations  of  an  expert  like  Professor  Bancroft  who 
testified  that  the  bubbles  burst  before  the  particles 
drop.  Another  advantage  is  the  permanently  accurate 
record  which  these  pictures  give  us.  In  Wilmington  I 
state  With  regard  to  the  galena  particle,  what  was  my 
observation  from  seeing  the  pictures  on  the  screen, 
page  1666,  line  20,  printed  Appeal  Record,  that  the 
galena  particle  was  left  with  the  oil  for  about  one 
fourth  of  a  second  after  the  bubble  passed  through  the 
surface.  According  to  my  experience  it  was  entirely 
immaterial  whether  the  bubble  burst  first  or  after- 
wards. Dr.  Bancroft  raised  the  question  and  I  find  a 
precise  record  of  just  what  occurred  by  which  I  can 
correct  his  mistaken  impression  and  my  own  uncer- 
tainty. 

Likewise,  in  the  case  of  fine  particles,  examination^ 
of  the  individual  pictures  shows  that  a  few  of  them 
drop  too  quickly  to  be  seen  except  by  a  minute  change 


Butte  <Sr  Superior  Mining  Company.  4561 

William  Mason  Grosvenor. 

in  the  pile  of  particles  on  the  floor  of  the  cell.  Some 
of  the  others  a're  shown  to  have  settled  down  the  oil 
slide  before  the  bubble  burst.  Presumably  those  in 
the  middle  do  not  decide  which  way  to  slide  off.  After 
the  bubble  breaks  they  also  move  off  slowly,  seeking 
the  lowest  point  on  the  oil  film  and  gathering  together 
in  a  clot  in  which  they  hang  for  a  few  seconds. 

During  this  temporary  suspension  of  the  fine  galena 
particles  and  while  they  are  moving  over  one  another 
within  the  oil  film  and  concentrating  their  load  at  a 
point,  let  us  observe  the  aluminum  particle  slide  down 
to  the  lowest  point  on  the  oil  film  quickly  draw  the  oil- 
water  surface  down  into  an  oil  neck  and  continue  its 
fall  almost  without  interruption  to  the  bottom  of  the 
cell. 

Here  again  individual  examination  of  the  pictures 
shows  three  or  four  successive  stages  of  the  slide  down 
the  oil  film  before  the  bubble  bursts.  Look  quickly  now 
to  the  point  where  the*  small  galena  particles  were 
suspended.  We  see  them  gather  themselves  together 
drawing  the  oil-water  surface  further  and  further  down 
until  the  critical  condition  is  reached  when  the  surface 
rapidly  yields  and  the  mineral  particles  (unattached  to 
the  air  at  the  surface,  separated  from  this  air  by  a 
layer  of  oil)  drag  away  the  weak  oil-water  surface,  and 
the  mixed  oil  and  mineral  is  dumped  on  the  bottom  in 
a  sort  of  reverse  waterspout.  This  shows  us  just  how 
fhe  oil  layer  becomes  overloaded.  It  is  what  was  de- 
scribed as  overloading  or  breaking  down  of  the  Elmore 
bulk  oil  process.    It  shows  exactly  what  happens  in  all 
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its  stages  and  helps  us  to  understand  the  weakness  and 
unreliability  of  oil  air  water  emulsion  whenever  the 
amount  of  foil  is  sufficient  to  prevent  direct  attach- 
ment of  the  mineral  to  the  bubble. 

(11) 

MINUTE  EXCESS  OF  OILY  MINERAL  FROTH- 
ING AGENT  CAUSES  AIR  BUBBLES  TO 
DROP  METALLIC  PARTICLE. 

Galena  Aluminum 

Particle  Particle 

3-10  milligrams  of  oil  applied  outside  bubble. 
Galena  Aluminum 

Particle  Particle 

This  experiment  shows  the  effect  of  an  oil  globule 
meeting  a  loaded  air  bubble  carrying  a  particle  weigh- 
ing 25  mg.  (about  one  half  of  the  maximum  lift)  sus- 
pended on  the  air  bubble,  ,the  aluminum  punching 
weighing  54  mg.  is  suspended  to  the  air  bubble  on 
the  other  side  of  the  cell.  A  minute  excess  of  oily 
frothing  agent  in  the  form  of  a  globule  is  to  be  brought 
in  contact  with  each  bubble.  We  shall  observe  the 
small  curved  capillary  of  glass  containing  oleic  acid 
approaching  the  bubble.  The  trertibling  of  the  hand 
which  carries  the  oiling  capillary  is  clearly  seen.  We 
shall  watch  for  the  flash  or  change  of  complexion  in 
the  bubble  when  the  oil  actually  makes  contact  with  it, 
as  would  a  small  globule  of  oil  stirring  around  in  the 
mass  of  the  ore  pulp  and  meeting  a  loaded  air  bubble. 
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This  flash  indicates  the  spreading  of  the  i^onomolecular 
film  and  forming  of  the  maximum  stable  film  around 
the  air  bubble.  Examining  the  pictures  one  by  one  the 
delay  between  the  first  flash  and  the  movement  of  the 
oil  globule  from  the  point  at  which  it  was  deposited, 
may  be  clearly  seen  and  in  my  opinion  represents  the 
appreciable  time  required  for  the  monomolecular  flash 
of  oil  film  six  one  hundredth  millionths  of  an  inch 
thick  to  gradually  increase  its  thickness  up  to  ten- 
one  hundredths  of  an  inch.  When  it  becomes  stable 
against  the  little  oil  globule  and  the  oil  globule  becomes 
free  to 'move  -arbove  over  the  film,  we  shall  then  see 
the  globule  slide  down  the  side  of  the  bubble  (as  Dr. 
Bancroft  stated  under  the  influence  of  gravity).  In 
my  opinion  this  indicates  the  effect  of  shifting  of  the 
film  rather  than  gravity.  It  shows  to  a  large  extent 
the  taking  up  by  the  film  between  the  mineral  and  the 
air,  of  whatever  excess  oil  there  is  on  the  bubble  sur- 
face. With  no  mineral  attached  to  the  bubble,  I  have 
many  times  seen  the  oil  globule  linger  where  it  was 
originally  put,  or  slowly  rise  along  the  face  of  the  bub- 
ble. I  consider  this  film  of  oil  on  the  inside  of  the 
bubble  to  act  something  like  a  pipe.  It  has  a  thickness 
of  ten  one  hundred  millionths  of  an  inch  and  is  stable 
because  of  attraction^  between  its  own  molecules  which 
prevents  their  separating  or  taking  any  excess  oil  from 
globules  or  lenses.  Suppose  we  regard  the  globule  of 
oil  as  a  large  soap  bubble  and  the  film  as  a  very  small 
soap  bubble  connected  by  a  pipe  to  the  large  one.     The 
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high  surface  tension  of  the  small  bubble  will  make  it 
shrink  together  until  its  walls  touch  and  the  air  which 
it  contains  will  be  forced  into  and  increase  the  size  of 
the  large  one.  In  this  case  the  walls  of  the  small  bubble 
may  be  considered  to  be  the  two  absorption  films  on 
each  side  of  the  oil  layer  and  w^ien  they  have  taken 
enough  oil  to  complete  them,  they  have  a  mutual  attrac- 
tion for  one  another  which  keeps  the  oil  forced  back 
into  the  relatively  large  globule  having  lower  surface 
tension  because  of  its  relatively  greater  size.  If  we 
now  hang  a  weight  on  one  side  of  our  smaller  soap 
bubbles  and  thereby  overcome  its  greater  surface  ten- 
sion, the  fluid  (air)  which  fills  the  big  soap  bubble 
will  be  drawn  through  the  connecting  pipe  into  the  small 
one,  because  now  the  surface  tension  of  the  big  bubble 
is  not  overcome  and  may  be  regarded  as  being  assisted 
by  the  suction  produced  when  the  weight  is  hung  on 
the  small  bubble.  Similarly  the  mineral  particle  hang- 
ing in  this  double'  film  tends  to  drag  the  outer  film  or 
absorption  layer  away  from  the  innen  and  can  not  do 
so  unless  there  is  an  excess  of  oil  to  slide  in(^as  oil 
in  bulk  between  two  films  of  the-  oil  in  the  f ilni)  to 
permit  the  two  adsorption  films  on  each  side  of  the  oil 
layer  to  be  separated  by  oil.  There  is,  however,  an 
excess  of  oil  in  the  globule  attached  to  the  side  of  the 
bubble  and  this  excess  turns  into  a  film  as  fast  as  the 
dragging  away  on  the  mineral  particle  separates  the 
two  interfaces  of  the  film  in  which  it  is  hanging.  The 
mechanism  of  this  separation  is  probably  in.  part,  a 
Glight  flow  of  oil  in  bulk  between  the  two  aj6sorption 
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layers,  but  is  chiefly  the  dragging  of  the  film  itself 
toward  the  place  on  which  the  particle  is  pulling.  This 
serves  to  thicken  ef  the  film  at  that  point  into  a  layer 
by  converting  the  two  adsorption  films  drawn  to  this 
point  into  bulk  oil  between  -tfe^^  films  as  fast  as  the 
globule  is  capable  of  converting  itself  into  additional 
film.  I  have  carried  this  experiment  out  many  times. 
Ahvays  the  globule  seems  to  throw  off  the  film  in  both 
directions  above  and  below  itself  and,  as  the  film  on 
the  under  side  is  taken  away  and  converted  into  bulk 
oil  between  the  particle  and  the  air,  the  globule  is 
drawn  downward  until  w^hat  is  left  of  it  joins  this 
mass  of  bulk  oil.  If  the  globule  is  extremely  small 
the  particle  does  not  let  go  until  the  globule  reaches 
the  edge  of  the  area  under  tension.  If  the  globule  is 
large  or  if  we  slowly  feed  oil  to  the  side  of  the  bubble 
from  the  capillary,  there  is  no  such  phenomenon  and 
the  bottom  film  appears  to  thicken  into  a  layer  as  the 
particle  drops  off.  In  this  case  we  shall  see  the  globule 
move  down  the  bubble,  see  the  mineral  dropping  awav 
from  one  side  (approached  by  the  globule)  and  see  it 
finally  let  go  of  the  bubble.  The  am^ount  of  oleic  acid 
used  was  three  tenths  of  a  milligram  or  about  1% 
of  the  weight  of  the  particle.  The  trembling  of  the 
hand  makes  it  difficult  to  be  sure  of  the  size  of  the 
globule  that  is  added  to  the  bubble  or  even  that  only 
one  globule  has  been  added.  The  inestimable  \'alue  of 
the  photographic  record  every  one  sixteenth  of  a  second 
is  n:ade  clear  on  cxan:ining  the  pictures  with  a  7  X 
mag-nification.     We  can  even  measure  with  reasonable 
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accuracy  the  relative  size  of  the  particle  and  the  globule 
and  estimate  from  the  size  microscopically  measured 
^5u^from   the   specific   gravities   the    figures    given   above 
within  about  10%. 

Similar  phenomena  are  observable  with  the  aluminum 
particle.  In  this  case  the  particle  appears  to  take  up 
its  oil  through  the  film,  as  it  is  practically  ready  to 
drop  off  during  the  fraction  of  a  second  that  the  drop- 
per is  seen  m  actual  contact  with  the  bubble.  The  sharp 
outline  of  both  aluminum  and  galena  particles  after 
they  have  come  to  rest  on  the  bottom  are  the  best  evi- 
dence how  little  oil  was  required  to  strip  them  from 
thd  bubble.  The  accidental  shaking  of  the  aluminum 
particle  by  knocking  the  holder  with  the  capillary  is 
as  fine  an  illustration  of  direct  attachment,  as  the 
whole  picture  is  of  indirect  attachment. 

Thus  we  see  how  oil  acts  as  a  robber  of  air  bubbles, 
slips  in  between  them  and  the  metal  particles  and 
destroys  the  powerful  direct  attachment. 

(12) 

AIR  WILL  NOT   ATTACH   TO   MINERAL   EN- 
VELOPED IN  OIL. 

Finely  ground  mineral  particles  less  than  200  mesh 
(.0029''  .005  mg.)  are  touched  with  air  bubbles  in  pine 
oil,  no  lifting  whatever. 

We  must,  however,  convince  ourselves  that  air  can 
have  no  attachment  whatever  for  mineral  enveloped  in 
tangible  quantities  of  oil,  ^Im  this  interpretation  of 
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detachment  shall  be  quite  conclusivq,Jo  do  this  beyond 
question,  "We  must  satisfy  ourselves  that  this  is  also 
true  of  fine  dust.  So  we  shall  see  in  this  picture  minus 
200  mesh  galena  containing  dust  of  most  minute  size 
placed  on  the  bottom  of  the  cell  filled  with  pine  oil. 
The  same  experiment  has  been  carried  out  with  other 
oils  and  other  mineral  giving  exactly  the  same  results. 
The  fineness  of  the  dust  is  illustrated  by  the  smoky 
appearance  of  the  trail  left  by  the  forceps  as  they  are 
entered  into  or  withdrawn  from  the  oil.  We  shall  see 
the  captive  air  bubble  brought  down  repeatedly  and 
firmly  into  as  close  a  contact  with  this  pile  of  dust  as 
the  surface  films  of  oil  on  the  dust  and  the  bubble  will 
permit.  In  doing  this  we  exactly  duplicate  the  condi- 
tion of  oiled  mineral  held  in  oil  on  the  surface  of  an  air 
bubble,  when  excess  oil  permits  thickening  of  the  film 
into  a  layer.  The  bubble  is  withdrawn  without  the 
faintest  trace  of  attached  mineral. 

(13) 

MAGNIFIED  VIEW  OF  CLEAN  AIR  BUBBLE  IN 
PINE  OIL  NO  MINERAL  ATTACHED. 

To  satisfy  myself  of  the  absence  of  such  attached 
mineral,  no  matter  how  fine,  I  have  repeatedly  exam- 
ined the  bubble  highly  magnified,  and  show  here  a 
photograph  of  the  illuminated  under-surface  of  exactly 
the  same  bubble  which  you  saw  in  the  previous  picture, 
taken  immediately  after  it  was  withdrawn  from  the 
mineral.    There  could  be  nothing  more  conclusive  than 
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this  test,  of  the  failure  of  mineral  to  remain  in  contact 
with  the  air  bubble  film,  when  the  amount  of  oil  per- 
mits the  outer  film  at  the  oil-water  surface  to  become 
so  far  removed  from  the  bubble  as  to  permit  the  min- 
eral to  stay  at  the  oil-water  interface  and  go  away 
from  the  oil-air  interface, 

(14) 

DE-OILING  OF  THE  GALENA  PARTICLES- 
KEROSENE  RAPIDLY  REMOVED.  THREE 
SIZES  SHOWN  IN  PINE  OIL  AND  WATER. 

6mg.  16mg.  20mg. 

We  saw  in  court  on  the  8th  with  what  difficulty  ex- 
cess of  oleic  acid  was  removed  from  galena  by  air 
bubbles.  We  shall  here  see  one  of  the  peculiarities  of 
kerosene  which  may  have  led  to  its  selection  as  the 
oil  with  which  to  attempt  flotation  at  high  ratio  of  oil 
to  minerals.  We  shall  see  clearly  why  excess  of  kero- 
sene oil  on  the  mineral  is  less  harmful  than  other  oils, 
because  the  excess  is  more  readily  eliminated  from  di- 
rect contact  with  the  bubbles  actually  lifting  the  min- 
eral, so  that  it  may  become  a  harmless  excess  instead 
of  remaining  a  harmful  one.  For  the  experiment 
with  oleic  acid  in  court  the  16  mg.  particles  was  chosen. 
20  mg.  have  been  repeatedly  de-oiled  from  oleic  acid 
and  lifted,  but  it  takes  more  time.  Here  we  shall  see 
all  three  particles  soaked  with  kerosene  and  having  a 
considerable  excess,  placed  on  the  cloth  false  bottom 
of  the  same  cell  and  photographed  while  the  air  bub- 
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bles  were  passing  over  them  just  as  we  passed  the  air 
bubbles  over  the  16  mg.  particle  before  the  court.  It 
is  really  remarkable  to  note  the  rapidity,  amounting 
almost  to  suddenness,  with  which  the  first  few  bubbles 
snatch  away  the  excess  of  kerosene.  Kerosene  behaves 
more  like  a  liquid  mineral  than  like  a  flotation  oil  both 
in  its  attachment  to  air  and  with  respect  to  its  inert- 
ness as  a  frothing  agent.  It  is  also  peculiar  in  the 
high  surface  tension  of  its  interface  with  water.  Con- 
sequently, it  requires  a  relatively  large  amount  of 
kerosene  or  other  mineral  oil  to  bring  about  the  drop- 
ping of  mineral  from  the  air  bubble  and  it  is  possible 
to  overload  the  process  with  a  greater  excess  of  kero- 
sene than  other  oils,  before  this  excess  ceases  to  be 
merely  useless  and  becomes  positively  harmful. 

The  relative  effect  of  weight  of  particle  is  also 
here  observed.  It  will  be  observed  that  6  mgs.  quickly 
become  sufficiently  clean  to  lift,  that  it  takes  more  time 
and  many  more  bubbles  to  lift  the  16  mg.  and  requires 
still  more  time  and  far  more  bubbles  to  clean  up  the 
20  mg.  The  experiment  was  carried  out  in  water  mod- 
ified with  3y2%  of  pine  oil  and  the  smaller  bubbles 
produced  in  modified  water  can  be  clearly  seen  in  com- 
paring this  picture  with  others  I  have  made  using 
only  insoluble  frothing  oils.  This  difference  is  beau- 
tifully illustrated  by  the  20  mg.  particle.  He  requires 
two  and  sometimes  even  three  bubbles  in  pine  oil  water 
before  he  will  lift  whereas  with  oleic  acid  he  takes  but 
one  larger  bubble. 
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(15-16-17-18-19) 

MAGNIFIED  VIEW  OF  DE-OILING  6  MG.  PAR- 
TICLE FROM  KEROSENE.  THE  RAPID 
REMOVAL  OF  OIL  IS  CLEARLY  APPAR- 
ENT, AFTER  WHICH  THE  PARTICLE 
LIFTS  WITH  THE  SECOND  OR  THIRD 
FREE  AIR  BUBBLE. 

The  magnified  views  were  made  immediately  after 
the  view  just  shown  in  thj^cell  and  supplied  with  oil  b\ 
a  dropper  as  was  done  before  the  court  on  the  8th 
inst.  This  shows  another  interesting  difference  be- 
tween kerosene  and  some  other  oils.  The  kerosene 
does  not  seem  to  spread  its  film  over  the  mineral  par- 
ticle as  readily.  We  saw  in  court  how  the  oleic  acid 
placed  on  one  side  of  the  particle  affected  all  sides  of 
the  particle  and  continued  to  do  so  for  hours.  The 
kerosene,  though  it  attaches  quite  readily  to  the  min- 
eral, does  not  spread.  This  is  probably  due  to  the  fact 
that  water-kerosene  has  a  much  higher  surface  ten- 
sion than  water-oleic  (or  water-olive,  or  almost  any 
other  water-oil  surface),  and  this  higher  water-oil 
surface  tension  holds  it  from  sprea'ding.  So,  these 
particles,  having  been  once  deoiled  and  reoiled  under 
the  water  in  the  cell,  are  shown  to  be  far  more  quickly 
cleaned  up  by  the  air  bubbles  than  at  first.  This  pic- 
ture shows  clearly  the  cause  of  something  that  puz- 
zled me  for  a  long  time.  When  a  particle  has  once 
been  deoiled  by  air  and  carried  to  the  surface  by  the 
bubble  I  thought  it  should  continue  to  behave  that  way. 


p.  4570,  L.  10,  after  "  the  "  insert   "  same   cell   and  liquid. 
The  particles  were  put  back  in  the  " 
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It  was  not  till  such  highly  magnified  pictures  were 
taken  that  I  found  the  particles  falling  to  the  bottom 
with  easily  visible  quantities  of  oil  on  them  picked  up 
at  the  oily  surface  and  brought  down.  Another  pe- 
culiarity of  kerosene  can  be  seen  comparing  the  mag- 
nified pictures  of  this  kerosene  with  the  oleic  acid  pic- 
tures of  the  same  experiment.  Owing  to  the  high  oil- 
water  surface  tension  of  the  kerosene,  more  oil  can  be 
present  at  the  junction  between  the  bubble  and  min- 
eral, without  substantially  interfering  with  attach- 
ment. In  other  words  kerosene  is  peculiarily  adapted 
to  be  present  in  considerable  useless  excess  before  be- 
coming a  harmful  excess.  Better  results  are  obtained 
without  the  useless  excess  but  it  is  not  quickly  injurious 
to  attachment.  This  is  seen  in  the  pictures  in  one 
case  when  the  bubble  catches  up  a  particle  that  still 
has  an  amount  of  kerosene  that  is  visible  when  so 
largely  magniliied. 

Nothing  could  be  more  conclusive  of  the  vital  and 
critical  effect  of  necking  off  of  oil,  as  the  cause  of 
dropping  mineral  in  air  froth  flotation,  than  this  cor- 
relation of  effects  actually  obtained  with  those  relative 
physical  properties  that  common  sense  tells  us  should 
have  such  an  effect. 
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(20) 
AGITATION  OF  WATER  UNMODIFIED  BY  A 
MINERAL   FROTHING   AGENT    PRODUCE ^ 
AIR   BUBBLES   WHICH    COALESCE,    RISE 
AND      BURST.         MINERAL      FROTHING 
AGENTS    PRODUCE    SMALL    AND    PER- 
SISTENT AIR  BUBBLES. 

"UNMODIFIED  WATER". 

Having  seen  the  effect  of  oil  as  a  robber  of  min- 
erals from  the  air  bubbles,  we  shall  endeavor  to  get 
some  insight  into. the  complex  phenomena  which  the 
process  of  air^flotation  exhibits  and  which  are  permit- 
ted to  stand  clearly  forth  from  obscurity  only  by  the 
elimination  of  oil  or  by  its  reduction  to  the  vanishing 
])omt  so  iar  as  our  senses  and  its  effects  of  adhera»e7 
etc.,   are   concerned. 

First  we  shall  see  the  result  of  making  air  bubbles 
in  pure  or  unmodified  water  and  how  instantaneously, 
when  the  agitation  is  stopped,  the  powerful  surface 
tension  films  of  the  bubbles  and  masses  of  air  draw 
them  together,  and  they  rise  almost  instantly  to  the 
surface. 

The  action  of  the  air  bubbles  in  unmodified  v;ater 
is  very  striking  when  the  individual  pictures  are  ex- 
amined, particularly  the  magnifiied  view,  but  this  view 
gives  us  an  exceedingly  good  impression  of  how  great 
the  forces  must  be,  and  how  rapid  their  action,  when  all 
of  that  air  is  forced  out  of  the  water  in  such  a  brief 
spaiie  of  time. 
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(21) 
MAGNIFIED  VIEW  OF  UNMODIFIED  WATER. 

Then  we  shall  observe  a  magnified  view  of  that  ac- 
tion. We  shall  see  what  happens  to  these  air  bubbles. 
We  shall  see  them  rising  at  a  rate  reduced  to  about 
one-tenth  of  their  true  magnified  rate  of  movement, 
because  our  pictures  were  taken  at  120  per  second,  and 
we  now  observe  them  at  about  12  per  second.  We 
shall  note  that  even  thus  reduced  the  apparent  velocity 
of  their  rise  is  great  and  likewise  that,  whenever  two 
bubbles  approach  each  other  closely,  enough,  there  is 
a  flash  too  quick  for  the  eye  to  follow,  even  though  we 
are  now  seeing  it  move  only  one-tenth  as  rapidly  as 
actually  occurred.  After  the  flash  there  is  but  one  bub- 
ble where  formerly  there  were  two.  Coalescence  has 
taken  place  with  the  swiftness  and  violence  of  an  ex- 
plosion. 

I  may  say  these  pictures  are  all  illuminated  from 
behind,  and  that  is  why  the  bubbles  look  black.  The 
appearance  of  hollowness  is  due  to  the  reflection  in- 
side of  the  bubbles  themselves  (making  a  sort  of  light 
spot)  in  addition  to  which  there  are  equatorial  parts 
of  bubbles,  which  are  nearly  parallel,  so  that  the  light 
goes  through  without  serious  distortion.  The  spark 
which  was  used  in  taking  the  pictures  was  located  back 
of  the  cell,  and  the  light  was  thrown  through  an  op- 
tically clear  passage,  forming  part  of  the  circuit  in 
the  cell  where  these  bubbles  might  pass  up  between 
the   illuminating   surface   and   the   observing   opening. 
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The  pictures  are  running-  now  something  like  a  tenth 
of  the  spced-v^^robably  at  which  they  were  taken,  and 
it  gives  some  idea  of  the  riot  that  was  actually  going 
on  in  the  bubbles.  The  currents  in  many  parts  of  these 
pictures  were  moving  downward  at  times,  when  the 
bubbles  were  trying-  to  move  upward,  and  we  get  a 
compromise  movement.  In  some  cases  the  larger  bub- 
bles tend,  to  fall. 

While  the  coalescence  appears  in  the  pictures  to  be 
fairly  slow,  it  must  be  remembered  that  this  is  an 
ocular  effect.  The  eye  carries  over,  from  the  rate  of 
approach  of  the  bubbles,  the  impression  that  they 
coalesce  at  the  same  speed.  The  proof  that  this  coales- 
ence  is  enormously  more  rapid  than  the  approach,  is 
that  we  find  a  number  of  successive  pictures,  showing 
the  approach,  but  never  (so  far  have  I  been  able  to 
find)  two  pictures  showing  actual  coalescence  going 
on,  and  that  makes  the  maximum  period  of  coalescence 
1/120  of  a  second.  The  actual  time  of  coalescence 
must  be  far  less  than  1/120  of  a  second.  Ho.w  very 
much  less  it  really  is  we  can  conjecture  from  an  oc- 
casional picture  that  happens  to  be  taken  in  the  actual 
instant  of  coalescence.  Such  pictures,  although  the 
duration  of  the  actual  spark  of  illumination  was  less 
than  1/25,000  of  a  second,  were  not  instantaneous 
enough  to  make  the  photograph  clear.  Careful  study 
of  these  pictures,  one  by  one,  under  the  magnifying 
glass,  shows  the  flov/  lines  that  always  appear  in 
ordinary  photographs  taken  of  quickly  moving  objects. 
W^hen   we  consider   that   the   ordinary   photograph   is 
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taken  in  about  1/^5,000  of  a  second,  and  that  these  pho- 
tographs are  taken  in  something  Hke  1/1000  of  that 
time,  the  inconceivable  swiftness  with  which  the  sur- 
face tension  snaps  two  bubbles  into  one  is  dimly  ap- 
preciated and  the  violent  shock  that  would  result  to 
metallic  particles  suspended  on  the  bubbles  can  well 
be  understood.  Judging  from  the  flow  lines  of  the 
pictures  that  we  have. the  period  must  be  in  the  neigh- 
borhood of  1/16,000  of  a  second,  as  the  actual  coales- 
cence time.  It  is  difficult  to  believe  that  such  minute 
action  can  be  violent  until  we  study  the  pictures  in 
detail  and  see  its  amazing  swiftness,  like  the  flash  of 
an  electric  spark.  Among  these  pictures  of  coal- 
escence, w^e  find  occasional  pictures  where  three  bub- 
bles come  very  close  together  at  the  same  time;  then 
two  of  these  coalesce  and  almost  invariably  the  third 
(perhaps  1/100,000  of  a  second  too  late  for  its  ap- 
pointment) is  throv/n  entirely  out  of  the  sphere  of 
attraction  by  the  explosive  violence  of  the  coalescence 
between  the  other  two. 

I  do  not  think  we  can  see  that  clearly  in  the  films 
as  they  are  run  but  when  the  pictures  are  examined 
under  a  magnifying  glass,  it  can  be  seen  very  clearly 
in  many  cases. 

A  further  confirmation  of  the  extreme  suddenness  of 
this  explosive  coalescence  may  be  obtained  from  the 
fact  that  only  in  about  on£case  in  a  hundred  where 
coalescence  has  been  observed  and  studied  do  we  hap- 
pen to  get  a  picture  in  the  actual  process  of  joining. 
The  interval  between  pictures   is   1/120  of  a  second. 
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The  duration  of  each  picture  is  probably  about 
1/36,000  of  a  second,  and  the  law  of  averages  indi- 
cates that  the  actual  duration  of  these  coalescences 
cannot  be  much  more  than  about  1/12,000  of  a 
second. 

The  mineral  particles  suspended  on  the  air  bubbles 
in  pure  water  would  have  about  as  much  chance  of 
surviving  their  attachment  as  a  beetle  hanging  on 
a  stick  of  exploding  dynamite.  At  last  one  can  appre- 
ciate what  is  radically  wrong  with  pure  water  as  a 
medium  of  mineral  flotation. 

(22) 
WATER  MODIFIED  BY  OLEIC  ACID. 

We  shall  now  see  clearly  that  the  presence  of  a 
frothing  agent  makes  an  enormous  difference  in  the 
behavior  of  air  and  water. 

We  shall  nov\^  observe  the  effect  of  adding  a 
minute  quantity  of  oleic  acid  or  mineral  frothing  agent 
of  the  first  patent  in  suit. 

Oleic  acid  has  a  modifying  action  that  is  indicated 
by  the  formation  of  smaller  bubbles  and  masses  of 
finely  divided  air,  made  up  of  minute  bubbles,  and 
the  masses  of  air  being  apparent  here  that  are  en- 
tirely lacking  in  the  unmodified  water. 

(23) 

MAGNIFIED  VIEW  OF  WATER  MODIFIED  BY 
OLEIC  ACID. 

We   shall  observe   the  magnified   effect.      There   is 
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the  appearance  at  first  sight  of  being  slightly  out  of 
focus,  but  the  larger  of  the  bubbles  that  appear  show 
that  the  focus  is  actually  accurate,  and  that  the 
cloudiness  and  haziness  is  due  to  minute  masses  of 
air  being  carried  suspended  through  the  liquid.  These 
minute  masses  of  air  seem  to  aggregate  themselves 
in  groups  and  clots.  The  small  bubbles  hang  on  to 
the  large  ones,  and  are  carried  up  or  swept  away,  and 
are  separated.  The  breaking  up  into  these  minute 
masses  seems  to  be  at  least  one  of  the  important  func- 
tions of  the  frothing  agent.  As  we  study  these 
pictures,  over  a  thousand  of  them,  in  the  search  for 
coalescence,  we  are  forced  to  conclude  that  such  is  the 
case.  This  coalescence  which  makes  any  effective  and 
suitable  air  entrainment  difficult  or  impossible — this 
explosive  coalescence  which  renders  futile  any  effort  of 
the  mineral  particles  to  adhere  to  the  bubbles  in  pure 
water  is  notably  absent.  Even  when  large  masses 
of  air  are  specially  introduced  to  observe  their  be- 
havior, we  find  them  first  sweeping  aside  the  smaller 
particles  of  air  and  then  drawing  the  smaller  parti- 
cles into  their  wake  without  evidence  of  coalescence. 
The  large  masses  do  not  grow  in  their  progress,  nor 
is  there  evidence  of  violent  change  of  form  similar 
to  the  explosive  coalescence  in  pure  water.  The  small 
bubbles  of  air  gather  into  groups  and  masses  with- 
out coalescence,  and  we  can  easily  see  how  under 
these  conditions  mineral  particles  might  be  caught  up 
and  given  the  utmost  opportunity  to  attach  themselves 
to  slowly  growing  air  bubbles  without  the  slightest 
violence  or  shock. 
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The  amount  of  coalescence  actually  occurring  is 
even  smaller'  than  appears  in  the  projected  view  that 
we  have  here,  because  the  habit  of  the  eye  fails  to 
separate  the  bubbles  after  they  meet.  In  a  very  large 
proportion  of  those  cases,  so  far  as  I  have  been  able 
to  observe  them,  the  bubbles  meet  and  are  swept  away 
again.  They  pass  around  each  other,  and  separate. 
Even  then,  supposing  all  the  bubbles  that  appear  there 
individually  as  bubbles  shortly  coalesce,  the  enormous 
amount  of  finely  entrained  air  is  clearly  apparent. 

(24) 

WATER  MODIFIED  BY  PINE  OIL. 

In  this  case  1-10  of  1%  of  pine  oil  is  used  alone 
showing  the  same  action  as  when  later  used  with 
kerosene. 

Similar  views  of  the  effect  of  pine  oil  will  show 
that  it  is  closely  related  to  phenol  (which  we  shall 
see  later)  in  its  behavior  as  a  frothing  agent.  These 
pictures  were  taken  in  the  same  general  way,  in  the 
same  type  of  air  lift  cell  as  was  used  for  the  other 
pictures. 

(25) 

MAGNIFIED  VIEW  WATER  MODIFIED  WITH 

PINE  OIL. 

Clearly  shown  typical  smoky,  or  forest  fire,  effect 
like  that  of  oleic  acid. 

The   magnification    in    all    cases    was    substantially 


Butte  &  Superior  Mining  Company.  4579 

William  Mason  Grosvenor. 

ihe  same.  The  magnified  pictures  of  pine  alone,  with 
kerosene,  and  with  kerosene  and  Jones'  Fuel  oil  (as 
well  as  of  kerosene  alone)  were  taken  at  much  slower 
speed  (about  40  pictures  per  second)  and  hence  do 
not  show  up  quite  so  well,  but  are  strictly  comparable 
among  themselves  and  show  the  characteristic  phe- 
nomena even  though  the  bubbles  seem  to  be  rising 
more  rapidly  because  the  camera  was  run  more 
slowly  when  takeiv  then. 

(26) 

KEROSENE   OIL   NOT   A   FROTHING   AGENT. 

o.y- 

Water  containing  first  .05%,  later  :04Q7o.  Note 
bubbles  rise  quickly  and  cloudiness  is  due  only  to 
emulsified  oil,  not  air. 

This  confirms  the  statements  so  frequently  made 
by  experts  for  the  defense  that  kerosene  is  not  a 
frothing  agent.  More  than  that,  it  shows  clearly 
how  easy  it  is  to  emulsify  kerosene  and  how 
lasting  is  this  emulsion  when  produced.  Such  oils 
in  a  pulp  subjected  to  violent  agitation  may  be  ex- 
pected to  break  away  their  excess  from  both  mineral 
particles  and  bubbles  without  that  excess  appearing 
on  the  surface  as  an  oily  float.  Such  emulsified 
oil  would  be  expected  to  carry  along  in  the  pulp.  We 
have  seen  that  globules  of  oil  are  not  readily  seized 
upon  by  air  bubbles,  and  that  oil  globules  may  easily 
not  attach  themselves  to  mineral  particles.  It  is  not 
difficult  to  comprehend  how  a  relatively  large  pro- 
portion of  the  excess  of  such  oil  added   in  flotation 
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might  disappear  as  emulsified  oil  in  the  circuit  water 
and  turn  up  as  oil  in  the  tailing  slimes  where  it  had 
been  caught  and  sedimented  out  in  the  settling  of 
these  slimes. 

(27)  ■ 

KEROSENE  OIL  NOT  AERATING  AGENT  BUT 
IS  ITSELF  EMULSIFIED. 

View  of  same  undisturbed  emulsion  an  hour  later 
shows  that  the  cloudiness  is  not  due  to  air  which 
would  separate  at  the  surface,  but  due  to  oil  emulsion. 

The  permanence  of  such  an  emulsion  is  here  well 
shown  by  an  hour's  standing  at  complete  rest.  It 
would  require  the  sedimenting  action  of  alum,  clay, 
or  other  finely  divided  powder  such  as  gangue  slimes, 
to  carry  down  such  minute  particles  of  oil. 

(28) 

MAGNIFIED  VIEW  UNMODIFIED  WATER  IN 
PRESENCE  OF  KEROSENE  OIL. 

.05%  at  first,  then  5%.  Clearly  shows  large  quick 
coalescing  bubbles, proving  absence  of  all  modifying 
action. 

This  picture,  taken  just  as  the  preceding  magnified 
view  of  pine  oil  was  taken,  clearly  establishes  the 
statement  that  so  far  as  concerns  modifying  the  action 
of  air  and  water  to  form  minute  bubbles,  kerosene  is 
wholly  inert  in  the  sense  of  harmless  even  to  the 
amount  of  5%  on  the  weight  of  the  water. 
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(29) 

PINE  OIL  EXCELLENT  FROTHING  AGENT 
WITH  KEROSENE  OR  ALONE. 

First  is  shown  the  effect  of  1/10  of  1%  pine  oil 
on  the  same  kerosene  emulsion,  formation  small  bub- 
bles on  surface  or  froth,  is  not  prevented  by  kerosene. 

We  may  ask  whether  kerosene  has  any  detrimental 
effect  on  frothing-  and  the  materials  themselves  vis- 
ibly answer,  No.  Pine  oil  was  added  to  the  same  kero- 
sene emulsion  that  has  been  shown  and  we  see  that 
agitation  now  produces  an  entirely  different  result. 
When  formed  the  bubbles  are  slightly  more  stable 
than  with  pine  oil  alone,  as  would  be  expected  with 
the  pseudo  viscosity  of  the  film  produced  by  finely 
divided  mineral  present,  or  with  the  true  viscosity 
of  film,  produced  by  liquid  mineral. 

(30) 

MAGNIFIED  VIEW  OF  WATER  MODIFIED  BY 
PINE  OIL  IN  PRESENCE  OF  KEROSENE. 

Here  we  see  conclusively  that  the  presence  of  the 
kerosene  does  not  in  any  way  interfere  with  the 
action  of  the  pine  oil  in  producing  the  "forest  fire 
effect."  It  will  be  remembered  that  oleic  'as  an 
insoluble  frothing  agent  and  cresol  is  a  more  soluble 
agent  and  phenol  is  a  still  more  soluble  agent,  and 
each  successively  give  increasingly  fine  smokes.  So, 
for  pine  oil,  we  would  expect  something  between  oleic 
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and  cresol,  or  phenol,  and  in  fact  we  find  the  bubbles 
are  not  quite  so  small  as  for  some  of  the  other  froth- 
ing agents. 

(31) 

MAGNIFIED  VIEW  OF  WATER  MODIFIED  BY 
«me  PINE  OIL  IN  PRESENCE  OF  KERO- 
SENE AND  JONES'  FUEL  OIL. 

Here  we  have  confirmation  of  the  inertness  of  at 
least  one  other  mineral  oil  product  so  far  as  frothing 
is  concerned,  in  the  substantially  unchanged  behavior 
of  the  pine  oil  water. 

(32) 

WATER  MODIFIED  BY  PHENOL. 

We  shenW  now  observe  the  effect  of  carbolic  acid 
or  phenol. 

We  shall,  after  its  addition,  see  the  white  smoke 
that  takes  the  place  of  flashing  masses  of  air  bub- 
bles, and  when  we  see  the  magnified  view  we  shall 
note  that  the  phenol  solution  produces,  if  anything, 
even  more  minute  sub-division  of  the  air,  and  a  far 
more  smoky  effect. 

(33) 

MAGNIFIED  VIEW  OF  WATER  MODIFIED  BY 

PHENOL. 

Phenol  has  a  somev/hat  different  appearance  from 
the  oleic  acid,  but  the  general  character  of  the  effect. 
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so  far  as  the  aeration  of  the  water  is  concerned,  is 
much  like  that  of  oleic,  only  there  is  a  very  great 
improvement  in  the  fineness  of  subdivision. 

As  stated  before,  I  think,  when  we  look  at  these 
pictures,  we  must  remember  that  the  rate  of  taking, 
the  time  of  exposure,  the  magnification  were  the  same 
tiere  as  were  used  with  the  water  unmodified,  so  that 
the  air  bubbles  in  the  unmodified  water  as  seen  before 
ire  comparable  in  size  by  accurate  measurement  on 
the  film,  with  the  size  of  these  infinitesimal  particles 
3f  air  that  constitute  the  smoke.  When  this  smoke 
is  examined  under  a  strong  glass'  until  we  magnify 
it  to  the  point  of  eliminating  the  picture  entirely,  and 
yetting  only  the  obscuring  of  detail  by  the  granulation 
yi  the  photographic  emulsion  necessary  for  a  high 
)peed  film,  antf^  magnification  shows  an  in- 
creased clotting-  of  the  air  but  does  not  indi- 
cate in  461^ picture^ any  considerable  number  of  bub- 
3les  of  visible  size  included  in  the  smoke. 

The  fluttering  effect  there  is  due  to  the  spark,  as 
t  jumped  from  one  to  another  side  of  the  terminals, 
rhe  scratches  are  due  to  points  where  the  film  slightly 
louched   the   camera,    and   moving   at   that   onorm^u^ 
k^elocity  almost  anything  would  scratch  the  film. 

(34) 

WATER   MODIFIED   BY   CRESOL. 

We  shall  see  all  these  general  phenomena  with 
:resol. 
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(35) 

MAGNIFIED    VIEW    OF    WATER    MODIFIED 
BY  CRESOL. 

We  see  nearly  the  same  effect,  as  was  given  by 
phenol,  when  magnified.  There  are  minute  differences 
in  appearance.  The  magnification,  it  will  be  remem- 
bered, is  the  same  that  was  used  for  the  unmodified 
water,  and  all  the  others,  and  the  time  of  exposure 
and  other  things  are  constant  throughout  this  "mag- 
nified" series^ (except  for  kerosene  and  ^ne  oil) 

With  the  cresol  the  effect  is,  as  stated,  much  the 
same,  but  there  appears  to  be  a  coarser  granulation  of 
smoke.  At  the  same  time,  there  is  no  practical  com- 
parison between  the  size  of  the  bubbles  as  seen  in 
unmodified  water,  and  the  particles  as  seen  here.  Some 
of  the  bubbles  have  stuck  to  the  glass  plate,  as  seen 
at  the  top,  just  to  the  right  of  the  center,  and  it  will 
be  noted  that  they  do  not  show  any  very  material 
tendency  to  grow  in  size.  The  growth  is  extremely 
slow,  even  though  they  are  battered  and  battered  all 
the  time  by  these  multitudes  of  minute  particles  which 
are  passing  over  them.  There  could  be  no  better 
proof  of  the  absence  of  coalescence. 

(36) 

WATER  MODIFIED  BY  AMYL  ACETATE. 

We  shall  see  in  the  same  cell,  as  before,  the  clear 
agitation  of  the-  water  unmodified,  failing  to  entrain 
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any  material  quantity  of  air  and  when  the  amyl 
acetate  is  added,  the  smoky  effect  appears.  Also  a 
surface  froth  is  seen  when  the  agitation  is  stopped. 

(37) 

MAGNIFIED  VIEW  OF  WATER  MODIFIED  BY 
AMYL  ACETATE. 

In  a  similar  way  we  will  examine  the  magnified 
view  of  water  modified  by  amyl  acetate,  one  of  the 
soluble  frothing  agents  characteristic  of  the  second 
patent.  This  makes  a  similar  smoky  appearance  of 
air  entrained  with  water  very  much  like  that  of  phenol 
when  viewed  either  with  or  without  magnification, 
either  as  we  see  it  now  or  as  we  saw  it  in  the  cell. 
There  is  nowhere  any  suggestion  of  violent  coalescence 
of  the  bubble.  Large  masses  of  air  were  introduced 
again  to  see  their  sweeping  effect,  and  it  appears  pre- 
cisely the  same  as  was  seen  before.  The  large  bub- 
bles do  not  apparently  grow  materially  in  volume. 

(38) 

WATER  MODIFIED  BY  ACETIC  ACID. 

This  is  one  of  the  best  modifying  agents  we  have 
and  is  an  exceedingly  good  mineral  frothing  agent  for 
certain  substances.  It  seems  excellently  to  point  the 
lack  of  justification  for  calling  the  process  of  air 
froth  flotation  an  oil  process,  for  vinegar  (4%  acetic) 
is  in  no  sense  oil. 
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(39) 

MAGNIFIED    VIEW    OF    WATER    MODIFIED 
BY  ACETIC  ACID. 

Shows  clearly  the  same  characteristic  subdivision 
of  the  air  that  is  shown  by  other  soluble  frothing 
agents,  and  greater  fineness  of  division  than  given 
by  the  oily  frothing  agents. 

(40) 

PRACTICAL  RESULTS— AIR  BUBBLES  PRO- 
DUCED IN  MODIFIED  WATER  PICK  OUT  ME- 
TALLIC PARTICLES  AND  REJECT  GANGUE 
PARTICLES. 

This  is  the  practical  result  of  the  scientific  phe- 
nomena we  have  seen. 

We  shall  view  the  practical  results  of  the  facts  as 
indicated,  in  a  sort  of  typical  schematic  ore  separa- 
tion, dependent  upon  the  selectivity  of  air  bubbles 
for  metal  over  gangue,  in  a  liquid  containing  about 
one  fourth  of  one  per  cent  of  sulphuric  acid  and  .02  per 
cent  of  cresol.  We  shall  observe  the  behavior  of  our 
captive  bubbles  toward  various  mineral  and  gangue 
particles.  Side  by  side  on  the  bottom  of  the  cell 
will  be  seen  a  particle  of  galena,  of  pyrite,  and  of 
blende  on  the  one  side;  while,  on  the  other  vv^ill  be 
seen  a  particle  of  quartz,  one  of  feldspar,  and  one 
of  calcite. 

The  weights  of  the  non-metallic  particles   are  less 
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than  those  of  the  metallic  particles.  The  larger  size 
and  surface  of  the  non-metallic  particles  typifying  the 
gangue,  give  the  air  bubble  the  better  chance  for  ad- 
hesion, should  make  the  lifting  power  of  the  bubbles 
greater,  and  the  surface  tension  line  of  application 
after  adhesion  greater  with  these  non-metallic  parti- 
cles which  are  also  of  lesser  specific  gravity  and 
should  be  relatively  more  easily  floated. 

We  shall  see  the  air  bubbles  seize  upon  the  metallic 
particles,  one  after  another,  and  reject  the  gangue 
particles  one  after  another. 

We  first  see  the  bubble  approaching  and  raising 
the  galena  particle,  and  the  galena  particle  then  is 
shaken  off  by  a  jerk  of  the  bubble  holder.  The 
air  bubble  will  then  repeat  the  performance  in  the 
case  of  the  pyrite  particle,  and  finally  in  the  case  of 
the  blende. 

This  illustrates  the  powerful  mineral  lifting  action 
of  the  bubble,  and  also  shows  clearly  the  fact  that 
the  particle,  when  once  attached  to  the  bubble,  may 
be  swung  around  and  agitated  to  a  truly  remarkable 
extent  (when  the  weight  of  these  particles  is  consid- 
ered) without  detaching  it.  The  air  bubble  will  then  be 
given  an  even  greater  opportunity  to  attach  itself  to 
each  of  the  gangue  particles.  Having  just  picked  up 
the  galena  pyrite  and  blende,  we  try  the  quartz  as 
carefully  as  possible  and  fail  to  secure  any  lifting. 
The  air  bubble  is  carefully  and  completely  brought  in 
contact  with  the  particle  of  quartz,  brought  clear 
down  over   it,   and  there   is   scarcely  a   trace  of'  that 
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lingering  adhesion;  no  visible  evidence  of  strong 
attachment;  no  elongation  of  the  bubble.  We  then 
])roceed  to  the  feldspar  with  a  like  result,  and  then 
to  the  calcite.  The  same  painstaking  care  fails  to 
secure  the  lifting  of  any  one  of  the  particles  of  quartz, 
feldspar  or  calcite  typical  of  gangue  particles. 

It  will  be  noticed  that  there  is  no  such  drawing 
out  of  the  bubble  or  apparent  effort  of  straining  to 
lift,  because  there  is  no  considerable  adhesion. 

(41) 

OIL  FROTHS. 

We  shall  now  examine  the  oil  emulsion  froth  made 
with  sufficient  quantity  of  oil  to  entrap  mineral  and 
air  (and  largely  magnified)  to  see  whereof  it  is  made 
and  how  it  behaves.  Although,  as  has  been  stated, 
the  oil  froths  appear  superficially  not  unlike  air 
froths,  we  shall  see  the  structure  of  the  oil  globules 
each  entrapping  the  mineral  particles.  They  lie  the 
one  over  the  other,  separated  by  thin  films  of  water, 
frequently  entraining  (within  the  globule  itself,  or 
between  the  globules)  loosely  held  bubbles  of  air, 
which  serve  to  give  it  an  uncertain  mass  sponginess 
and  an  uncertain  buoyancy. 

This  is  an  oil  froth,  in  which  air  bubbles  are  ap- 
parent. It  is  being  pressed  and  shifted  between  glass 
plates  illuminated  from  the  -bntto«i,  so  as  to  show  the 
air,  oil  and  water(the  expelled  part  being  chiefly  air 
which  comes  out  from  between  the  oil  masses^     The 
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oil  masses  continue  to  hold  the  mineral,  but  as  the 
air  is  pressed  out  by  any  jar  or  shaking  or  any  of 
the  things  which  would  in  practice  occur  in  the  sep- 
aration of  a  froth,  the  air  leaves  the  oil  owing  to 
lack  of  adhesion  of  air  for  oil.  Owing  to  the  fact 
that  the  mineral  is  enclosed  in  the  oil,  and  out  of 
contact  with  the  air,  finally  the  whole  mass  breaks 
away  and  settles.  There  are  a  lew  stray  objects  going 
back  up  with  oil  attached  to  them,  either  a  bubble 
of  air  entrapped  by  a  mass  of  oil,  or  possibly  a  bubble 
attached  loosely  to  the  outside  of  an  oiled  mineral 
granule.  An  attachment  of  that  character,  as  has  been 
repeatedly  observed  with  the  air  bubbles  which  are 
attached  to  the  outside  of  such  oil  globules,  is  loose 
and  is  easily  destroyed  by  shaking,  agitation  on 
stirring. 

The  mineral  held  within  the  globule  itself  is  buoyed 
up  partly  by  the  oil  and  partly  by  air  entrained 
either  within  the  globule  or  between  the  globules. 

We  have  seen  how  slight  an  attachment  air  has  for 
oil  masses,  and  we  have  seen  how  slight  an  attach- 
ment air  has  for  mineral  particles  when  covered  by 
oil.  We  have  now  observed  (when  this  oil  froth  v/as 
gently  moved),  how  the  air  bubbles  slip  out  through 
the  masses  of  oil,  and  escape,  carrying  with  them  re- 
latively little  mineral,  because  the  mineral  is  coated 
with  oil,  and  has  no  substantial  attachment  for  the  air 
bubbles. 
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AIR  FROTHS. 

In  contradistinction  to  the  oil  froth,  we  shall  see 
the  air  froth,  and  observe  the  different  behavior  of 
the  mineral  particles  towards  the  clear  masses,  which 
are  air  bubbles.  The  large  dark  masses  are  coated  air 
bubbles  overlying  one  another.  You  can  see,  on  these 
lower  bubblesj(jfor  instance  this  one  almost  in  the  centery 
— that  as  the  movement  of  the  glass  plates  occurs,  it 
seems  to  be  elastic,  like  a  rubber  ball,  and,  being  illum- 
inated from  the  rear,  the  granulation  of  the  mineral 
over  the  bubbles  is  very  clearly  observable.  They  and 
the  mineral  attached  to  their  surfaced  constitute  the 
great  bulk  of  the  froth.  There  are  no  slippery  masses 
of  weakly  attached  oil.  We  shall  see  the  metallic  par- 
ticles fringing  the  clear  openings  of  air  whenever  we 
9"et  a  chance  to  look  throus^h  the  bubbles.  We  shall 
observe,  as  the  froth  is  manipulated  between  the  glass 
plate  the  buoyancy  and  power  of  air  froth  flotation 
in  spite  of  the  severe  and  repeated  manipulations.  We 
see  how  the  bubbles  move  and  expand  or  contract  as 
the  mass  is  manipulated,  and  we  shall  see  them  main- 
tain their  firm  grip  on  the  mineral  particles  held  by 
direct  attachment. 

The  oil  froths  and  air  froths  may  superficially  appear 
not  unlike.  Critically  examined,  they  are  essentially 
different.  The  air  froths  are  technical  effects  incom- 
parably superior  and  radically  different,  both  in  prac- 
tical result  and  in  underlying  principles. 
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suit " 
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Some  of  the  mineral  can,  of  course,  be  detached 
from  the  air  bubbles.  It  falls,  as  mineral  always  will 
fall,  from  any  froth,  when  severely  manipulated,  but 
the  froth,  as  a  froth,  remains  floating. 

A  severe  manipulation  is  used  in  this  case,  very 
nmch  more  severe  than  was  used  before  with  the  oil 
froth.  When  the  air  comes  back  up,  there  are  lines 
of  mineral  particles  picked  up  and  brought  .up  with 
air  bubbles.  You  see  here  (indicating)  the  mineral 
particles  drawn  up.  Those  masses  coming  in  are  air 
bubbles  carrying  on  the  under  surface  here  (indicat- 
ing) the  attached  mineral,  and  it  is  a  clear  illustra- 
tion of  the  difference  in  behavior  of  the  two  frotlis 
in  all  operations  to  which  they  are  likely  to  be  com- 
mercially subjected.  The  oil  froths  hold  the  mineral 
in  the  oil,  and  subject  to  all  the  weaknesses  of  at- 
tachment of  oil  with  respect  to  air.  The  air  froth  holds 
the  mineral  tightly  attached  to  the  surface  of  the  air 
bubble  itself,  and,  if  circumstances  permit,  these  air 
bubbles  are  capable  of  building  up  a  froth  structure. 
If  circurnstances  are  not  such  as  to  permit  the  build- 
ing up  of  heavy,  enormously  mineralized  froth  struc- 
ture, the  result  will  be  that  the  bubbles  will  go  ahead 
and  carry  the  mineral,  will  perform  their  function 
and  carry  out  the  characteristic  process  of  air  froths. 
Som.e  of  the  superficial  phenomena  may  be  disguised, 
but  when  we  examine  how  they  behave  in  detail,  there 
is  that  characteristic  bubble  action. 
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Q.  374.  Dr.  Sadder  in  his  testimony  made  a  brief 
reference  to  patent  No.  793,808,  issued  to  Suhnan  and 
Picard  in  July,  1905,  which  appears  at  page  724  of 
the  record  for  the  defendant  in  the  Hyde  case.  He 
quoted  from  page  1,  lines  65  to  79  as  a  description  of 
gaseous  flotation.  What  have  you  to  say  as  to  the 
kind  of  gaseous  flotation  Vv^hich  was  described  in  this 
patent  793,808. 

A.  The  kind  of  gaseous  flotation  described  in  this 
patent  is  the  attachment  of  the  gaseous  bubble  to  such 
oil  moistened  mineral  so  that  the  bubble  carries  the 
mineral  up  to  the  surface  of  the  water.  There  the 
bubble  bursts  One  of  two  things  happens  to  the  min- 
eral: It  either  sinks  or  floats  on  the  surface  of  the 
water,  just  like  the  greased  needle  does,  which  is  gen- 
erally term.ed  ''skin  flotation."  There  is  in  this  patent 
no  disclosure  of  any  froth  whatever.  The  froth  could 
not  possibly  be  obtained  without  the  employment  of 
gaseous  bubbles.  The  specification  in  line  93,  page  1, 
says:  'Tt  is  therefore  unnecessary  in  some  instances 
to  employ  gaseous  bubbles  to  effect  flotation."  The 
three  examples  of  the  patent  illustrated  in  the  draw- 
ing also  result  in  the  flotation  of  mineral  by  the  skin 
flotation  process. 

Q.  375.  You  have  at  times  used  the  expression 
"surface  tension  flotation."  What  is  the  meaning 
of  that  in  the  art? 

A.  That  has  the  same  meaning  as  the  skin  flota- 
tion term. 

Q.  376.     Then  I  believe  there  is  a  term  sometimes 
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used  in  this  case,  ''film  flotation."  Is  or  is  not  that 
descriptive  of  the  skin  flotation? 

A.     Yes,  that  is  a  synonym. 

Q.  377.    Are  you  familiar  with  patent  No.  962,678? 

A.     Yes,  I  am. 

Q.  378.    By  what  name  is  that  patent  usually  known? 

A.     The  solution  patent. 

Q.  379.  Dr.  Sadtler  has  testified  that  this  patent 
discloses  a  process  of  concentrating  ores  which  consists 
in  mixing  the  powdered  ore  with  water  containing  in 
solution  a  small  quantity  of  a  mineral  f^thing  agent, 
and  agitating  the  mixture  to  form  a  froth  and  sep- 
arating the  froth.  Are  you  in  agreement  with  Dr. 
Sadtler  in  that  answer? 

A.     Yes,  I  am. 

Q.  380.  What  is  the  specific  soluble  frothing  agent 
disclosed  in  this  patent  962,678? 

A.  Amyl  acetate  is  the  soluble  frothing  agent  men- 
tioned. ■ 

O.  381.  Is  phenol  mentioned  as  one  of  the  soluble 
frothing  agents? 

A.  Yes,  phenol  and  its  homologues,  benzoic,  val- 
erianic and  lactic  acids;  acetones  and  other  ketones, 
such  as  camphor. 

Q.  382.  Are  you  ready  to  carry  out  an  experiment 
in  accordance  with  the  disclosures  of  this  patent? 

A.     Yes. 

O.  383.  And  will  you  first  follow  the  specific  dis- 
closures of  the  patent,  using  amyl  acetate? 

A.    If  you  wish. 
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Q.  384.  Describe  the  experiment  that  you  are  about 
to  do. 

MR.  KREMER:  We  object  to  this  for  the  reason 
that  it  is  incompetent,  irrelevant  and  immaterial  for 
any  purpose  whatsoever.  We  object  to  the  experiment 
or  any  further  testimony  with  reference  to  this  patent. 
It  tends  to  prove  no  issue  in  the  case.  I  don't  under- 
stand the  purpose  of  it.  The  witness  was  asked  if 
he  agreed  with  Dr.  Sadtler;  that  Dr.  Sadtler  mentioned 
the  patent,  and  he  said  "Yes."  There  is  no  contro- 
versy.    May  I  inquire  the  purpose,  Mr.  Williams? 

MR  WILLIAMS:  Yes.  The  explanation  of  the 
operations  that  have  been  carried  on  by  the  defendant 
and  others  with  the  employment  of  large  quantities 
of  inert  oils  is  partly  to  be  found  in  the  fact  that  in 
all  of  these  operations  a  soluble  frothing  agent  is  em- 
ployed. The  soluble  frothing  agents  exercise  a  pecu- 
liar co-operation  with  the  inert  oil.  We  have  exhibited 
the  interior  structure,  you  might  say,  of  the  kind  of 
bubble-forming  operation  which  characterizes  the  solu- 
ble frothing  agents,  and  we  propose  now  to  show  the 
operation  of  the  soluble  frothing  agents  so  that  your 
honor  may  understand.  W^e  deem  it  to  be  important, 
by  way  of  explanation  of  these  operations  alleged  to 
represent  the  prior  art,  and  in  fact  involving  the  pro- 
cess of  the  patent  in  suit  and  something  else,  and 
we  propose  to  show,  as  far  as  possible,  what  that 
something  else  is. 

MR.  KREMER:  On  the  statement  of  counsel  v/e 
renew  our   objection,   adding   the   additional   objection 
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that  there  is  absoKitely  nothing  that  has.  been  testi- 
fied to  with  reference  to  the  existence  of  a  soluble 
frothing  agent  in  the  prior  art,  and  that  there  is 
nothing  in  the  patent  in  suit  which  would  justify  the 
introduction  of  any  such  testimony.  That  is  the  sub- 
ject matter  of  another  suit  recently  filed  in  this  court, 
and  has  no  place  in  this  trial.  It  does  not  tend  to 
prove  anything.  There  is  no  limitiaton  in  the  patent 
in  suit  upon  the  use  of  anything  other  than  the  reagents 
specified  in  that  patent  and  within  the  quantities  that 
are    specified. 

MR.  WILLIAMS:  Just  briefly.  The  defendant 
has  introduced  into  this  case  experiments  with  froth- 
ing agents  in  solution.  Every  large  scale  operation 
carried  on  under  any  working  conditions  has  been 
characterized  by  the  presence  of  those  soluble  frothing 
agents,  and  the  defendant  having  brought  it  in,  we 
wish  to  explain  it.  Of  course  the  question  as  to 
whether  or  not  the  defendant  is  infringing  that  patent 
is  entirely  excluded  from  this  suit.  We  do  not  in- 
tend to  go  into  that  and  we  have  not  gone  into  it. 

THE  COURT:  Has  it  appeared  to  the  court  that 
these  experiments  of  the  defendant,  or  their  work- 
ing operations,  have  been,  as  you  now  say,  conducted 
with  soluble  frothing  agents,  or  is  that  something  the 
court  is  to  take  judicial  notice  of? 

MR.  WTLLIAMS:  I  think  it  has  quite  well  ap- 
peared that  phenol,  vvhich  is  present  in  all  wood  tars 
and  coal  tars,  has  been  used  in  these  experiments,  and 
the   witnesses   for   the   defendant   have   admitted   that 
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phenol  has  been  present  in  these  wood  tars  and  coal 
tars  that  they  hav^e  used.  A  witness  for  the  defend- 
ant has  admitted  that  pine  oil  is  partly  soluble,  and 
these  experiments  or  these  operations  are  all  char- 
acterized by  the  presence  of  either  creosote,  wood  tar, 
coal  tar  or  pine  oil,  so  that  it  has  appeared  that  all 
these  operations  involve  the  use  of  frothing  agents  in 
solution,   or  soluble   frothing  agents. 

Prof.  Bancroft,  I  might  say,  also  did  experiments 
with  acetic  acid  and  alcohol,  illustrating  this  opera- 
tion with  soluble  frothing  agents.  It  seems  to  me  the 
condition  of  the  record  is  such  that  your  honor  has 
been  informed  and  that  the  defendant  has  injected  the 
soluble  frothing  agents  into  the  case. 

MR.  KREMER:  If  it  is  not  disputed,  as  you  seem 
to  say,  what  is  the  relevancy  of  this  testimony? 

MR.  WILLIAMS:  We  wish  to  explain  the  action 
of  soluble  frothing  agents. 

MR.  KREMER:  If  that  is  not  in  dispute— Certainly 
by  your  own  statement  you  admit  that  there  is  nothing 
in  dispute. 

THE  COURT:  Is  it  a  question  in  this  case  some- 
where whether  oil  in  amounts  above  1%  is  or  is  not 
an  infringement  of  the  patent?  Is  that  question  like- 
ly to  arise  and  is  it  likely  to  be  a  contention  that  it  is, 
and  that  amounts  of  oil  above  one  per  cent  are  to  be 
accounted  for  on  the  theory  of  inert  oil  and  some 
soluble  frothing  agents?  If  so,  perhaps  this  is  ad- 
missible. However,  if  there  have  been  experiments, 
and  there  have  been  with  alcohol  at  least,  I  will  allow^ 
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this  experiment  to  be  made,  and  if  it  be  entitled  to 
no  consideration,  the  court  will  give  it  none  in  making 
up  its  decision.     The  objection  will  be  overruled. 

Defendant  excepted. 

MR.  WILLIAMS:  For  the  purpose  of  abbreviat- 
ing the  experiment  I  will  ask  you  to  perform  the  ex- 
periment with  phenol? 

A.      Yes,   that  can  be  done. 

Q.  385.  And  will  you  describe  what  you  will  do 
with  phenol,  that  is  a  specific  thing  that  the  experi- 
ment  testified  to  by  the  defendant  have  used. 

A.  I  shall  take  2000  c.c.  of  water  at  about  40°  C, 
dissolve  in  that  L87  c.c.  of  phenol,  making  .1  per 
cent  of  phenol  in  the  solution,  add  to  that  4.5  c.c. 
of  sulphuric  acid.  After  a  short  agitation  to  mix  the 
material,  I  shall  put  in  400  gms.  of  Broken  Hill  tail- 
ings crushed  to  100  mesh  and  agitate  for  five  minutes 
at  about  850  r.  p.  m. 

Q.  386.  And  as  to  the  result  so  far  as  you  will 
see  it  in  the  Gabbett.  will  that  or  will  that  not  be  sub- 
stantially the  same  as  of  amyl  acetate,  the  specific 
disclosure  in  this  patent? 

A.     It  will  be  substantially  the  same. 

MR.  WILLIAMS :  I  would  like  your  honor  to  ob- 
serve the  operation  of  the  Gabbett  with  nothing  but 
pure  water  in  it.  If  your  honor  will  look  down  you 
will  see  that  the  vortex  opens  down  to  the  very  bot- 
tom of  the  vessel,  and  you  now  see  the  bubbles  such  as 
pure  water  produces,  the  large  bubbles  that  coalesce 
and  break,  unmodified  water  bubbles. 
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THE  WITNESS:  I  have  now  added  the  sulphuric 
acid. 

Q.  387.  Is  there  any  difference  in  the  bubble  for- 
mation as  a  result  of  the  addition  of  the  sulphuric 
acid^ 

A.     No,  it  is  just  the  same. 

Q.  388.     Is  sulphuric  acid  a  mineral  frothing  agent? 

A.     No,  it  is  not. 

O.  389.  Now,  please  state  what  you  are  about 
to  add? 

A.  I  am  about  to  add  now  1.87  c.c.  of  melted 
phenol. 

MR.  WILLIAMS:  I  will  ask  your  honor  to  observe 
the  immediate  change  in  the  bubble  formation  from 
the  addition  of  the  soluble  frothing  agent,  the  differ- 
ent appearance  of  the  bubbles  and  the  clouded  effect. 

THE  WITNESS:  I  now  add  400  gms.  Broken 
Hill  tailings  crushed  through  100  mesh. 

Q.  390.  MR.  KREMER:  What  is  the  degree  of 
agitation  ? 

A.     Now,  about  850  r.  p.  m. 

Q.  391.  MR.  KREMER:  What  was  it  before  you 
put  in  the  phenol? 

A.     About  600. 

Q.  392.    MR.  KREMER:    Why  did  you  increase  it? 

A.  The  lower  speed  was  merely  to  make  the  solu- 
tion of  the  phenol  effective.  That  doesn't  require  any 
powerful    agitation.  ^ 

Q.  393.  MR.  WILLIAMS:  Have  you  checked 
up  the  number  of  revolutions,  Mr.  Higgins? 
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A.  Yes.  The  motor  is  running  about  80  r.  p.  m. 
too  many,  and  that  will  make  about  70  revolutions 
too  many  in  the  cone,  makes  probably  about  900.  1 
think  we  might  stop  at  the  end  of  four  minutes  so  as 
to  take  off  the  effect  of  the  extra  speed. 

Q.  394.     What  was  the  actual  time  of  agitation? 

A.     Four  minutes  and  a  quarter. 

Q.  395.  Now,  what  you  have  obtained  as  a  result  of 
this  operation? 

A.  About  an  inch  and  a  half  or  inch  and  three- 
quarters  of  good  froth,  and  very  clean  tailings.  There 
is  two  inches  of  froth. 

MR.  WILLIAMS:  Will  your  honor  observe  the 
tailings?     They  are  settling  now. 

Q.  396.  Now,  will  you  remove  the  froth  so  that 
it  can  be  separated  and  assayed? 

A.     Yes. 

Q.  397.  THE  COURT:  What  is  the  ordinary 
name  for  phenol,   carbolic  acid? 

A.     Carbolic  acid. 

O.  398.     What  sort  of  a  material  is  phenol? 

A.  Phenol  is  a  crystalized  solid  which  melts  at 
about  104°  F.,  just  a  little  higher  than  the  tempera- 
ture of  the  body.  It  dissolves  to  the  extent  of  about 
6  per  cent  in  water,  and  the  addition  of  a  little  water 
to  the  phenol  makes  it  into  a  liquid.  The  material 
whicl^t  we  use  was  made  liquid  by  melting  it,  that  is 
by  rasmg  the  temperature  above  104°  F.  When  it  is 
dissolved  in  water  in  the  proportion  given  in  the  patent 
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and  even  less,  it  makes  an  excellent  mineral  frothing 
agent. 

Q.  399.  What  is  your  experience  in  the  use  of  phenol 
as  to  whether  or  not  an  excess  of  phenol  above  the 
minimum  required  for  mineral  froth  production  but 
below  the  point  at  which  it  will  not  dissolve,  effects 
the  mineral  frothing  operation? 

A.  There  is  no  difference  whatever  in  the  result 
or  in  the  way  in  which  the  results  occur;  that  is  to 
say  it  does  not  happen  any  quicker  or  any  slower. 

Q.  400.  The  phenol  when  used  in  soluble  proportions 
is  it  or  is  it  not  precipitated  upon  the  metallic  particles 
in  the  operation? 

A.  No.  the  phenol  is  found  in  the  solution,  not  on 
the  particles. 

Q.  401.  At  the  conclusion  of  the  operation  you  did 
not  find  the  phenol  on  the  particle? 

A.  No,  only  such  phenol  as  is  in  the  water  that  is 
contaminating  the  particle. 

Q.  402.    So  that  the  solution  still  contains  the  phenol  ? 

A.  The  solution  still  contains  the  phenol  and  may 
be  used  over  and  over  again. 

Q.  403.  And  in  that  respect  how  does  it  compare 
with  the  insoluble  oil  frothing  agent?  Where  do  you 
find  that  at  the  end  of  the  operation? 

A.  That  oil  is  found  at  the  end  of  the  operation 
on  the  concentrate  chiefly.  A  very  small  portion  may 
be  found  in  the  tailings,  but  the  water  is  particularly 
free  from  it  and  is  no  longer  useful  as  a  frothing  agent. 
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That  makes  a  big  contrast  in  the  sokition  patent  where 
the  frothing  agent  remains  in  the  solution  and  the  sokt- 
tion  can  be  used  over  again  usefully. 

Q.  404.  Now,  when  you  employ  an  oil  or  insoluble 
frothing  agent,  are  there  any  conditions  under  which, 
the  gangue  uses  oil  or  consumes  oil? 

A.  Oh,  yes.  It  depends  a  good  deal  on  the  nature 
of  the  gangue  and  on  the  nature  of  the  reagent  that 
was  put  in  to  keep  the  oil  off  the  gangue.  The  use 
of  sulphuric  acid  is  specifically  for  the  purpose  of  pre- 
venting the  oil  from  attaching  itself  to  the  gangue^ 
and  if  insufficient  is  used  of  course  some  of  the  oil 
becomes  wasted  in  this  way. 

Q.  405.     What  is  the  effect  of  a  clay  gangue? 

A.  It  is  very  difficult  to  prevent  clay  from  absorb- 
ing oil.  Frequently  the  presence  of  the  acid  is  insuf- 
ficient, unless  the  acid  happens  to  be  in  very  strong 
solution. 

Q.  406.  When  oil  is  absorbed  by  the  clay  or  other 
gangue,  has  it  any  further  utility  in  the  process? 

A.  None  whatever;  in  that  condition  it  is  abso- 
lutely useless. 

Q.  407.  What  has  been  your  experience  with  kero- 
sene as  a  mineral  frothinp-  ag^ent? 

A.     Kerosene  is  not  a  mineral  frothin^-  acfcnt. 

Q.  408.    Are  you  ready  to  show  that  by  experiment? 

A.     Yes. 

Q.  409.  Describe  the  experiment  that  you  are  about 
to  do. 
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A.  I  shall  take  250  c.c.  of  water  at  about  40"  C, 
and  add  to  that  60  gms.  of  Butte  &  Superior  ore  handed 
to  us  by  Vlw  Dosenbach  on  the  25th  of  April  .16  c.c. 
of  sulplmric  acid,  "being  8  lbs.  to  the  ton  of  ore;  and 
.15  c.c.  of  copper  sulphate  solution,  wliich  we  obtained 
from  the  Butte  &  Superior  plant  on  the  29th  of  April. 
[  shall  agitate  that  for  half  a  minute,  then  we  will  add 
thereto  .075  c.c.  of  kerosene,  which  is  2  lbs.  to  the 
ton,  and  agitate  the  mixture  for  two  minutes,  and  it 
will  be  seen  that  there  is  no  froth. 

Q.  410.  What  is  the  apparatus  in  w4iich  you  will 
carry  on  the  experiment? 

A.  A  bar  mixer  similar  to  the  bar  mixer  used  by 
Mr.  Phillips.  The  agitator  in  this  bar  mixer  runs 
practically  the  same  speed  as  his  did,  which  is  be- 
tween nine  and  ten  thousand  revolutions  a  minute. 

Q.  411.  Did  you  make  that  determination  with  Mr. 
Phillips'   bar  mixer? 

A.  I  measured  that  one  at  9500,  and  this  one  about 
9800. 

MR.  WILLIAMS:  Mr.  Phillips  was  a  little  wrong 
in  his  estimate. 

Q.  412.  Can  you  give  me  some  idea  of  the  peri- 
pheral speed  of  the  agitator  in  the  bar  mixer? 

A.     It  is  about   1800  peripheral  feet  per  minute. 

Q.  413.  What  are  you  putting  in  now,  Mr.  Hig- 
gins? , 

A.     The  kerosene. 

O.  414.     W^hat  kind  of  kerosene  is  it? 

A.     It  is  kerosene  that  we  bought  here  at  one  of 
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Lutcy's  stores   in   Butte.     I    took  the   specific  gravity 
of  the  kerosene  at  .82. 

(Experiment  performed.) 

Q.  415.     Now  how  long  was  the  agitation  done? 

A.     Two  minutes. 

Q.  416.     And  what  is  the  result? 

A.  Everything  is  sunken;  there  are  two  or  three 
bul^bles  on  the  surface — three — four  I  see.  This  is  two 
])ounds  to  the  ton,  or  one-tenth  of  one  per  cent  of  oik 
Now,  we  will  add  to  that  two  pounds  to  the  ton  of 
pine  oil,  which  is  .07  c.c,  and  re-agitate  two  minutes. 

Q.  417.    Is  that  the  settlement  of  the  slimes? 

A.     Yes,  that  is  the  slime  settling. 

O.  418.  Is  there  enough  kerosene  there  to  show  as 
a  layer? 

A.     No. 

(  Re-agitation  performed. ) 

O.  419.  Now,  what  have  you  produced  as  the  re- 
sult of  adding  one-tenth  of  one  per  cent  of  pine  oil 
and  re-agitating  for  two  minutes? 

A.  A  mineral-laden  froth  floating  on  the  surface 
of  the  pulp,  and  a  fairly  clean  tailing  sunk  to  the  bot- 
tom. 

Q.  420.  BY  THE  COURT:  Would  it  have  been 
any  different  without  the  kerosene? 

A.  Possibly  it  might  be  a  little  less.  The  coarser 
material  has  a  tendency  to  fall  out  in  the  absence  of 
sufficient  oil  to  keep  it  there.  We  could  get  the 
same  result  with  about  four  pounds  of  pine  oil. 
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Q.  421.  BY  MR.  SCOTT:  You  mean  that  the 
kerosene  helps  to  keep  the  mineral  from  falling  out  of 
the  froth? 

A.     Yes. 

Q.  422.  MR.  WILLIAMS:  Does  the  kerosene 
assist  in  the  froth  formation? 

A.  In  small  quantities  it  stabilizes  the  froth  and 
prevents  what  we  call  showering,  that  is,  the  drop- 
pring  out  of  the  coarser  particles  from  the  froth. 

Q.  423.  State  whether  or  not  a  mixture  of  kero- 
sene and  Jones'  oil  is  an  efficient  froth  froducer. 

A.  It  is  not,  and  I  would  like  to  show  a  similar 
experiment,  showing  that  the  Jones'  mixture  with  kero- 
sene does  not  make  a  froth,  while  the  addition  of  pine 
oil  brings  up  the  froth. 

Q.  424.  Describe  the  experiment  that  you  are  about 
to  do. 

A.  I  shall  take,  as  before,  250  c.c.  of  water  at  40° 
C. ;  60  gms.  of  Butte  &  Superior  ore  handed  to  us 
by  Mr.  Dosenbach  on  the  25th  of  April;  .16  c.c.  of 
sulphuric  acid;  .15  c.c  of  copper  sulphate  solution  we 
obtained  from  the  Butte  &  Superior  plant.  To  that  I 
shall  add  .61  c.c.  of  Jones'  heavy  mineral  flotation  oil, 
purchased  by  us  from  the  Jones  Company  in  St.  Louis, 
mixed  with  Mineral  Separation  kerosene  that  we  pur- 
chased from  Lutey's  in  the  ratio  of  70  gms.  of  Jones* 
oil  to  12  gms.  of  kerosene.  The  specific  gravity  of 
the  mixture  is  .88.  The  pulp  will  be  agitated  for  four 
minutes  and  the  result  observed. 
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Q.  425.  What  do  you  mean  when  you  said  ''Min- 
eral Separation"  kerosene? 

A.  Well,  just  as  a  distinction  from  anything  that 
was  given  to  us  by  the  other  side. 

Q.  426.     And  this  you  purchased  where? 

A.     At  Lutey's  store. 

Q.  427.  MR.  SCOTT:  I  would  like  to  have  you 
look  at  the  settlings  of  the  gangue  in  this  jar,  and  ask 
you  if  that  isn't  comparatively — and  ask  you  if  in  that 
comparatively  quick  and  well  defined  settlement  you 
find  evidence  of  a  clay  gangue  you  have  spoken  of? 

A.  That  heavy  clayey  gangue  is  rapidly  settling 
due  to  the  flocculation  by  absorption  of  oil.  That  is 
a  very  common  occurrence  and  is  well  recognized  by 
metallurgists  who  have  anything  to  do  with  this  kind 
of  operation. 

Q.  428.  You  mean  the  oil  is  a  usual  flocculator? 
Is  it  used  for  that  purpose? 

A.  No,  I  don't  think  so,  not  used  purposely  for 
flocculating  clay  slimes.  Of  course,  clay  rapidly  absorbs 
oil,  and  it  is  well  known  that  such  occurs,  and  large 
deposits  are  found  with  solidified  clay  with  the  oil 
absorbed,  known  as  oily  shales  and  that  kind  of  thing. 

Q.  429.  How  would  you  describe  tlie  condition  of 
the  tailing  here,  consolidated  or  colloid  ? 

A.  I  am  not  an  authority  on  colloids.  As  for  be- 
ing colloids,  my  understanding  of  a  colloid  is  that  it 
is  so  near  the  solution  it  don't  settle  like  that,  althoueh 
I  do  not  pretend  to  be  an  authority  on  colloids. 
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O.  430.  .MR.  WILLIA^IS :  What  is  actually  taking 
place  in  this  jar  now? 

A.     Settlement  of  the  slimes. 

Q.  431.     A  settlement  under  what  condition? 

A.  The  flocculated  slime  is  settling  through  a  very 
small  quantity  of  slime  that  is.  not  flocculated.  The 
unflocculated  slime  renders  the  water  slightly  opaque, 
whereas  the  flocculated  slime  is  coming  down  in  a 
heavy  layer. 

O.  432.  So  that  it  almost  looks  as  though  it  were 
solid  sand  up  to  the  point  where  it  is  going  down  you 
mean  ? 

A.  Yes.  That  condition  can  be  brought  about  by 
the  addition  of  various  things  to  the  ore. 

Q.  433.  AIR.  SCOTT:  Lsn't  it  a  fact,  Mr.  Hig- 
gins, that  if  you  simply  stirred  this  pulp  without  any 
oil  at  all  but  simply  with  the  same  sulphide  acid — you 
have  sulphuric  acid  in  there? 

A.     Yes. 

Q.  434.  Wouldn't  those  tailings  settle  just  as  quickly 
as  they  have  settled? 

A.  Not  quite  so  quickly,  in  my  opinion.  I  should 
like  to  observe  that  this  ore  was  handed  to  us  l)y  Mr. 
Dosenbach  to  repeat  Mr.  Phillip's  experiment  with,  and 
is  extremely  unusual  in  the  fact  that  it  contains  alkali 
which  is  soluble  in  water.  In  my  opinion  the  presence 
of  that  alkali  would  have  a  tendency  to  increase  that 
flocculation  and  render  it  more  rapidly  settling.  The 
ore  that  you  gave  us  in  March,  1912,  or  13  does  not 
contain  any  alkali  soluble  in  water,   neither  does   the 
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ore  which  we  received  here  in  March,  1917.  The  rea- 
son I  used  that  particular  ore  was  that  I  am  not  sat- 
isfied that  the  ore  we  received  here  in  March,  1917. 
-epresents  the  ore  that  is  being  treated  in  the  plant, 
whereas  it  is  fair  to  ^sume  that  as  they  used  it  m 
their  experiments  that^s  very  natural  that  we  needn  t 
suspect  it. 

0.435.    MR.  SCOTT:    Is  it  usual,  Mr.  Higgins,  to 
get'^ore  running  identically  the  same  in  analysis,  day 

after   day,   month   after   month,   and  year   after   year. 

from  any  mine? 

A.     It  is  quite  unusual,  but  on  the  other  hand  it  is 

something  new  to  me  to  find  ore  coming  out  of  the 

mine  with  alkali  in  it. 

Q.  436.    Have  you  made  an  acid  or  alkali  determma- 

tion  of  this  ore? 

A.    I  only  have  determined  the  presence  of  the  alkali ; 
I  have  not  determined  the  quantity. 
Q.  437.     Used  litmus  paper? 

A.  No.  Mixing  the  ore  with  water,  distilled  water, 
and  then  treated  that  with  phenol  phthalein,  which  gives 
a  deep  red  color  in  the  presence  of  alkali. 

Q.  438.  Isn't  it  a  fact  that  you  get  an  acid  or  alka- 
line reaction  of  almost  any  ore  with  a  delicate  test  of 

that  kind? 

A.  No,  the  same  water  shows  deep  blue  to  litmus, 
neutral  litmus,  which  also  is  an  indication  for  alkali, 
and  it  is  not  my  experience  that  ores  do  contain  natur- 
allv  alkali  material. 
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Q.  439.    MR.  SCOTT:    Is  that  acid  now? 

A.     No,  it  is  neutral. 

MR.  KENYON:  It  is  stipulated  that  the  several 
instruments  in  writing  referred  to  in  the  supplemental 
bill  of  complaint  in  paragraph  3  thereof,  and  copies  of 
which  are  annexed  to  said  supplemental  bill  of  com- 
plaint as  Exhibit  "A"  and  Exhibit  "B"  were  executed 
and  delivered  as  there  alleged,  and  that  said  contracts 
were  fully  executed  as  there  alleged,  and  particularly 
at  the  timeSalleged  in  said  paragraph  3. 

MR.  KREMER:    That  is  satisfactory. 

THE  COURT:    The  record  may  show. 

MR.  KREMER:  That  is  all  subject  to  the  one  ob- 
jection to  the  supplemental  bill,  as  to  its  general  com- 
petency. There  is  a  general  objection  interposed  there 
and  we  do  not  want  to  waive  that  objection. 

Q.  440.  MR.  WILLIAMS:  Mr.  Higgins,  Vv^hcn 
you  described  the  ore  that  you  are  going  to  use  in 
this  experiment,  you  did  not  tell  us  what  it  was  given 
to  you  as.  Was  it  or  was  it  not  the  same  ore  that 
was  used  in  Mr.   Phillips'  experiment? 

A.  That  is  what  I  understood.  That  is  what  I 
asked  for  from  Mr.  Do^enbach,  and  I  understood  we 
got  it. 

Q.  441.  That  is  not  the  same  specimen  that  was 
given  to  you  at  that  tiirie  ? 

A.    No,  we  used  that. 

Q.  442.  But  a  larger  specimen  that  you  asked  Mr. 
Dosenbach  to  give  you  and  of  the  same  ore?  Is  that 
right. 
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A.    Yes. 

Q.  443.  That  Mr.  PhiUips  used  in  his  kerosene 
froth  ? 

A.     Yes. 

Q.  444.  Have  you  told  us  the  proportion  of  oil  to 
ore  in  this  experiment  that  you  are  about  to  carry  on? 

A.  No.  That  is  82  per  cent  of  22  pounds  to  the 
ton.  Later  we  shall  add  the  balance  of  the  22  pounds 
which  will  be  18  per  cent  of  22  pounds,  of  pine  oil. 

THE  COURT:    What  is  this  22  pounds? 

A.  I  am  going  to  make  a  total  of  22  pounds  of  oil 
to  finish  with.  First  we  shall  add  the  Jones  and  kero- 
sene proportion,  which  is  82  per  cent  of  the  22  pounds 
and  then  afterwards,  when  we  have  agitated  it  first, 
we  shall  add  the  balance  of  that  22  pounds  in  the  form 
of  a  pine  oil. 

O.  445.  MR.  WILLIAMS:  And  then  when  you 
have  added  the  pine  oil  what  will  you  have,  what  miix- 
ture? 

A.  A  mixture  of  70  per  cent  Jones'  oil,  12  per  cent 
of  kerosene  and  about  18  per  cent  of  pine  oil. 

O.  446.  And  that  mixture  will  be  used  in  the  pro- 
portion of  how  many  pounds  to^the  ton? 

A.     Twenty-two  pounds  ,to  the  ton. 

Q.  447.  And  is  that  defendant's  mixture  as  testified 
to  here? 

A.  If  there  is  any  difference  it  is  possibly  in  the 
Jones'  oil.  Jones'  oil  has  got  so  many  names  that  I 
don't  really  know  whicli  one  they  used  when  they  say 
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"fuel  oil,"  so  that  I  have  taken  one  from  you  on  what 

A 

I  know  exactly  what  it  is. 

Q.  448,  Did  you  examine  the  specimens  of  kerosene 
oil  that  you  obtained  from  the  defendant? 

A.    Yes,  I  did. 

Q.  449.     What  did  you  find  in  them? 

A.  I  found  in  the  sample  of  kerosene  that  was  used 
by  Mr.  Phillips  some  soluble  frothing  agent. 

Q.  450.  And  what  did  you  find  in  the  large  specimen 
from  the  plant  that  you  received? 

A.  I  examined  that  also  and  a  soluble  frothing  agent 
was  in  it.  As  I  remember,  Mr.  Dosenbach  said  there 
was  no  great  care  exercised  as  to  what  tank  they  put 
the  oil  in.     That  is  what  I  understood  him  to  say. 

Q.  451.  And  what  would  be  your  explanation  of  the 
presence  of  a  soluble  frothing  agent  in  the  kerosene? 

A.  The  presence  of  some  pine  oil,  as  it  got  into  the 
kerosene.  It  was  probably  left  in  the  tank,  perhaps 
only  a  little  in  the  bottom  of  the  tank  when  the  kerosene 
had  been  emptied  into  it. 

Q.  452.  Mr.  Higgins,  when  Mr.  Phillips  carried  on 
his  experiments,  he  operated  the  bar  mixer  so  that  it 
was  revolving  when  it  entered  the  pulp,  and  was  also 
:'evolving  when  it  left  the  pulp.  Have  you  repeated 
that  part  of  his  operation? 

A.     Yes,  I  have.     I  find  that  the  difference  in  the 
operation  does  not  mal^e  a  great  deal  of  difference  in 
the  results,  although  there  is  some  advantage  in  diav 
ing   :t   out,    except    for   the   splasliing.      The    froth    .»s 


Buffc  &  Superior  Miniiui  Company.  4613 

Arthur  Howard  Higgins. 

ikely  to  he  .soaiewhat  coarser  on  the  surface  when  you 
Iraw  the  revolving  mixer  through  the  Hquid. 

Q.  453.  Now,  in  your  experiments,  have  you  do.ie 
mything  of  that  kind?    What  do  you  do? 

A.  I  prefer  to  leave  the  agitator  in  position  and  stop 
t  by  breaking  the  current. 

Q.  454.  And  in  your  experiments  do  you  start  the 
igitator  in  motion  when  it  is  in  position  and  keep  it 
:here  during  the  operation  and  stop  it  while  it  is  there? 

A.     Yes,  I  do. 

Q.  455.  And  do  you  or  do  you  not  regard  that  as 
he  l)est  representation  of  the  proper  operation? 

A.    In  my  opinion  that  is  the  best  way  to  do  it. 

Q.  456.  MR.  SCOTT :  That  is  settling  just  as  quick 
vithout  the  oil  as  the  other  did  with  the  oil.    Isn't  it? 

A.  Yes;  there  is  not  much  difference  in  the  rate  of 
jcttling,  but  I  think  I  have  stated  that  that  is  due  to 
liis  alkali. 

Q.  457.     The  mysterious  alkali? 

A.    It  is  not  mysterious,  in  my  opinion. 
•U>LJwI^;^Pe^""^^^t  performed.) 

Q.  458.  ^^  About  how  many  pounds  of  oil  to  the  ton 
)f  ore  were  present  in  the  operation  which  you  are  now 
"onducting  ? 

A.  It  is  about  18  pounds  of  a  mixture  of  Jones  and 
cerosene  oil. 

Q.  459.  And  when  you  repeat  the  operation  and  add 
3ine  oil,  about  how  many  pounds  per  ton  will  }'ou  add 
)i  pine  oil? 
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A.  About  four  pounds  to  the  ton,  making  a  total 
of  twenty- two  pounds. 

Q.  460.  Now,  what  is  the  resuU  of  the  four-minute 
agitation  ? 

A.  There  are  a  few  bubbles  on  the  surface  of  the 
pulp  carrying  mineral,  but  there  is  no  thickness  of  froth 
there.  The  general  result  seems  to  be  a  film  of  mineral 
floating  on  the  surface,  carrying  a  few  bubbles. 

Q.  461.   As  a  metallurgical  result  has  that  any  value? 

A.     None  whatever. 

THE  COURT:  Is  this  a  repetition  of  one  of  those 
experiments  performed  by  the  defendant? 

MR.  WILLIAMS:  Yes  sir,  it  is  a  repetition  of  de- 
fendant's operation  without  the  actual  frothing  oil. 
Now,  we  have  transmitted  light  through  it  and  your 
honor  can  see  that  the  film  is  very  thin,  practically  of 
no  value. 

Q.  462.  MR.  WILLIAMS:  Now,  what  are  you 
going  to  do? 

A.  I  am  going  to  add  to  that  .13  c.c.  of  pine  oil 
which  will  be  about  four  pounds  to  the  ton,  and  re- 
agitate  for  another  two  minutes. 

( Experiment  performed. ) 

Q.  463.  What  is  the  result  of  the  addition  of  four 
pounds  of  pine  oil  and  the  reagitation? 

A.  That  has  brought  up  to  the  surface  of  the  pulp, 
a  heavily  mineralized  froth,  which  appears  to  be  rather 
denser  than  in  the  case  of  the  kerosene  and  pine  oil 
alone,  the  previous  experiment. 
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Q.  464.     That  is  to  say,  comparing  this  experiment 
ith  the  kerosene  with  fuel  oil  and  pine  oil  with  the 
her  experiment  with  kerosene  and  pine  oil  alone  you 
id  this  froth — 
A.     More  compact. 

Q.  465.     And  how  about  the  recovery  as  indicated 
'•  the  appearance? 

A.     I  think  it  is  a  little  less,  but  there  is  not  any 
aterial  difference. 

Q.  466.     Is  it  or  is  it  not  a  good  recovery. 
A.     It  seems  to  be  a  very  good  result  as  far  as  the 
covery  is  concerned. 

Q.  467.  MR.  SCOTT:  Will  you  describe  the  under 
.rt  of  the  froth,  its  appearance  as  to  stability  and  so 
I,  its  general  characteristics  throughout? 
A.  The  froth  is,  as  I  said  before,  more  compact  as 
mpared  with  the  last  experiment.  It  does  not  show 
ly  free  oil,  although  one  can  detect  the  smell  of  the 
1  in  the  concentrate.  It  does  not  grease  the  hand  in 
uching  it.  The  undersurface  of  the  froth  shows  an 
ipearance  which  we  usually  ascribe  to  the  presence 
too  much  oil  of  some  kind  or  another. 
Q.  468.  Is  this  the  condition  that  would  prevail  in 
e  first  cell  of  the  machine  where  over  1  per  cent  of 
I  was  being  used,  the  same  quantity  that  is  used  here, 
I  pounds? 

A.     What  kind  of  machine? 

Q.  469.     The  Janney  machine,  in  your  experience  ? 
A.    Well,  I  think  there  would  be  a  little  difference, 
ipending  a  great  deal  on  the  operations  and  the  dif- 
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ferent  conditions  you  have  got  there.  I  think  if  you 
will  allow  the  machine  to  overflow  before  the  mixture 
has  got  so  thoroughly  agitated  as  it  seems  to  have  been 
here,  that  you  would  have  a  little  more  free  oil,  and 
that  might  show  on  'touching  it  with  the  hand — you 
might  find  some  free  oil  there. 

Q.  470.  Is  this  what  you  call  an  agitation  froth,  or 
air  froth,  whatever  expression  you  use? 

A.     In  my  opinion  that  is  an  air  froth. 

Q.  471.  How  much  oil  was  used — 22  pounds  to  the 
ton? 

A.    Twenty-two  pounds  to  the  ton. 

Q.  472.  If  that  was  made  entirely  with  pine  oil,  22 
pounds  per  ton,  would  it  still  be  an  air  froth? 

A.    I  think  I  could  tell  you  better  if  I  saw  it. 

Q.  473.  You  saw  a  test  of  it  the  other  day,  the  result 
of  the  operation  that  was  carried  out,  the  experiment? 

A.  Well,  one  has  always  to  consider  the  operation 
and  the  result  together. 

Q.  474.  Did  you  ever  try  22  pounds  of  pine  oil  or 
over  1  per  cent? 

A.    No,  I  have  not.  • 

Q.  475.  Did  you  ever  try  over  1  per  cent  of  any  oil 
other  than  this  that  you  have  before  us? 

A.     Oh,  yes. 

Q.  476.    What  other  one  ? 

A.     Particularly  oleic  acid  and  cottonseed  oil. 

Q.  477.  Yes,  I  remember  the  cottonseed.  Was  that 
an  air  froth,  an  agitation  froth? 

A.     When  we  got  up  to  3.6%  of  cottonseed  oil  on 
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[he  Butte  &  Superior  ore,  we  did  not  get  any  froth 
It  all. 

Q.  478.     How  about  the  Ehu  Orlu  ore? 

A.    1  haven't  tried  it  at  all. 

Q.  479.    Didn't  you  try  that? 

A.  Oh,  you  mean  that  test  at  the  Butte  Reduction 
iVorks.     There  there  was  some  froth,  yes. 

Q.  480.     You  testified  about  that  in  the  Hyde  case? 

A.    Yes. 

O.  480^.  You  got  what  you  called  the  typical 
troth,  didn't  you,  with  cottonseed? 

A.  I  don't  think  I  described  it  that  way.  As  far  as 
ny  memory  serves  me,  I  said  at  a  distance  of  several 
'eet  I  could  not  distinguish  the  difference. 

Q.  481.  BY  MR.  WILLIAMS:  Mr.  Higgins,  did 
/ou  attempt  to  repeat  the  experiment  made  in  court  by 
VIr.  Philli])s,  wherein  he  used  kerosene  in  the  propor- 
:ion  of  25%  of  oil  to  the  ore? 

A.  Yes,  1  did.  1  took  the  material  which  was  sup- 
)lied  to  us  as  samples  of  the  materials  used,  and  went 
o  the  laboratory  with  the  machine  which  we  borrowed 
'rom  them. 

Q.  482.     The  same  machine  that  he  used? 

A.  The  same  machine  that  he  used,  and  made  a 
:est.  With  their  materials  I  got  the  same  results  that 
VIr.  Phillips  got.  On  attempting  to  repeat  that  with 
:he  ore  that  we  had  been   supplied   with — 

Q.483.    When?      J^^ 

A.     During  that  day,^Mr.  Phillip's  test. 
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Q.  484.     And  in  response  to  a  request  for  what — a 
further  quantity? 

A.  This  was  the  first  quantity  of  ore  we  received. 
Mr.  Dosenbach  handed  me  the  balance  of  the  sample 
which  was  used  in  those  tests,  and  there  was  sufficient 
there  for  two  or  three  experiments.  On  attempting  to 
repeat  that  operation  with  the  kerosene  we  had  in  the 
laboratory,  I  found  that  we  could  not  obtain  any  froth 
worth  speaking  of.  There  w^as  no  floating  stuff  on  the 
surface  of  the  water  more  than  3/16  of  an  inch;  so 
that  I  requested  a  further  sample  of  the  same  kind  of 
ore,  and  made  a  great  number  of  experiments  to  find 
out  in  what  way  I  differed  from  the  test  in  getting  this 
result.  I  had  sent  from  San  Francisco  a  sample  of 
kerosene  from  the  Union  Oil  Company,  sealed  up  so 
that  it  was  exactly  in  the  condition  that  kerosene  is 
produced  at  the  refining  company's  plants.  I  bought 
six  different  kinds  of  kerosene  in  Butte  from  different 
stores.  There  was  no  special  purity  requested;  it  was 
just  the  ordinary  kerosene  of  commerce.  I  found  that 
none  of  those  contained  any  soluble  frothing  agent,  but 
that  the  kerosene  used  by  Mr.  Phillips  in  his  experi- 
ment  contained  a  small  amount  of  soluble  frothing 
agent  that  was  sufficient  to  produce  the  result  obtained. 
I  took  a  small  quantity  of  the  oil — we  then  had  only  a 
few  c.  c.  left — and  separated  the  soluble  frothing  agent 
by  shaking  it  up  with  distilled  water  and  filtering  off 
the  kerosene  until  the  solution  was  perfectly  brilliant: 
that  is,  it  did  not  contain  any  kerosene  globules. 
The   solution   was   then   concentrated    for   me   by   Dr. 
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Mcllhaney;  although  we  were  not  able  to  isolate  j:hc 
soluble  frothing  agent  present,  we  found  that  the  con- 
centrated material  smelled  varnish,  which  was  prob- 
ably due  to  some  pine  oil. 

Q.  485.  Now,  in  repeating  this  experiment  with 
these  other  kerosenes  than  that  which  Mr.  Phillips 
used,  what  results  did  you  obtain? 

A.  Well,  in  every  case  there  was  a  certain  amount 
of  floating  material,  perhaps  3/16  of  an  inch  thick, 
which  was  chiefly  oil-carrying  mineral,  something  like 
the  Kirby   float. 

Q.  486.    Of  any  value  metallurgically  ? 

A.  Very  little  value.  The  bulk  of  the  oil  and  min- 
eral sinks  to  the  bottom  of  the  vessel  and  looks  some- 
what like  very  soft  granules. 

O.  487.  Now,  will  you  describe  the  experiment  that 
you  are  about  to  do? 

A.  I  shall  take  250  c.  c.  of  water  at  the  normal  tem- 
perature,  betvveen  15'''  and  16^;  60  grams  of  Butte  & 
Superior' ore  which  was  handed  to  us  by  Mr.  Dosen- 
bach  on  the  25th  of  April;  .16°c.  c.  of  sulphuric  acid, 
which  is  8  pounds  to  the  ton  of  ore;. 15  c.c.  of  copper 
sulphate  solution  as  obtained  from  the  Butte  and  Su- 
perior plant.  Then  J  shall  mix  that  for  half  a  minute, 
as  Mr.  Phillips  did,  and  to  that  I  shall  add  18.6  c.c. 
of  kerosene,  which  is  25%  to  the  ore,  and  then  agitate 
4  minutes.  I  find  that  the  temperature  of  the  water 
is  just  belovv^  15;  it  is  about  14^. 

(Experiment  performed.) 
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Q.  488.  What  is  the  result  of  that  four  minutes' 
agitation  ? 

A.  Some  kind  of  a  float  about  3/16  of  an  inch  thick 
on  the  surface  of  the  pulp.  The  bulk  of  the  oil  and 
mineral  and  gangue  is  on  the  bottom  of  the  vessel. 

Q.  489.  And  this  is  a  repetition  of  Mr.  Phillips' 
25%  kerosene  oil  operation? 

A.  Yes,  with  ordinary  commercial  kerosene.  Free 
oil  is  show^ing  on  the  surface  of  the  floating  material. 

O.  490.  What  sort  of  an  operation  is  that  metal- 
lurgically? 

A.  As  it  stands,  useless.  Now,  I  would  like  to  show 
the  addition  to  that  of  .07  of  a  c.c.  of  pine  oil,  being 
2  pounds  to  the  ton  of  ore,  and  we  will  re-agitate  it 
for  a  couple  of  minutes. 

(  Experiment  performed. ) 

Q.  491.  Now,  what  has  been  the  result  of  the  addi- 
tion of  the  pine  oil? 

A.  No^^^  practically  the  whole  of  the  mineral  and 
oil  has  risen  to  the  siu'face  of  the  pulp.  There  is  clean 
gangue  at  the  bottom.  There  is  some  very  distinct 
oil-mineral  globules  or  whatever  they  are  mixed  up 
with  it. 

0.  492.  How  does  what  you  have  now  obtained 
compare  with  what  ]\Ir.  Phillips  obtained? 

A.  I  think  it  is  about  the  same.  Perhaps  there  is 
a  little  deeper  layer  of  floating  material. 

0.493.  MR.  SCOTT:  Would  this  result  have  been 
the  same  if  you  had  used  the  pine  oil  only,  and  not 
used  the  other  oil  with  it,  the  kerosene? 
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A.  As  regards  the  nature  of  the  froth,  no — that 
floating  material,  whatever  it  is  called.  I  don't  know 
whether  it  is  froth.     It  seems  to  me  to  he  a  magma. 

O.  494.     You  don't  call  that  a  froth? 

A.     Xo,  I  call  that  a  magma,     it  is  simply  paste. 

Q.  495.     Is  there  no  air  in  this  at  all? 

A.     Yes,  oh,  yes,  there  is  air  in  it. 

Q.  496.  Is  it  a  question  of  the  relative  amount  of 
air  that  determines  in  your  mind  the  difference  between 
a  magma  and  a  froth? 

A.  Not  entirely.  T  think  one  has  to  consider  the 
amount  of  oil. 

WHEREUPON  an  adjounimcnt  v.as  taken  until 
2:00  p.  m. 

2  o'clock  p.  m.,  May  12,  1917. 

AIR.  WILLIAMS:  I  would  like  to  withdraw  Mr. 
Higgins  until  after  the  completion  of  the  cross-exami- 
nation of  Dr.  Grosvenor,  as  to  the  moving  pictures, 
and  Mr.  Scott  is  not  quite  ready  to  proceed  with  that 
examination  now,  and  therefore  I  would  like  to  put 
on  another  witness. 


4622      Minerals  Separation,  Limited,  et  al.,  vs. 

James  Wilding. 

JAMES  WILDING,  a  witness  called  on  behalf  of 
the  plaintiff,  after  hcing  duly  sworn,  testified 
as   follows : 

DIRECT    EXAMINATION, 
BY  MR.  KENYON: 

O.  1.  What  is  your  name,  age,  residence  and  oc- 
cupation ? 

A.  James  Wildini^,  age  47;  residence  101  Edith 
street.  Oakland ;  occupation,  metallurgist. 

O.  2.  What  has  been  ycuir  experience  and  training 
as  a  metallurgist? 

A.  My  training  commenced  with  an  apprenticeshij) 
of  three  years  to  a  well-known  consulting  chemist  in 
Liverpool,  England. 

Q.  3.     Gi\c  the  name. 

A.  Edward  Davis.  After  that  1  studied  two  years 
in  Freibourg.  Saxony,  as  a  special  student  in  metal- 
lurgv.  1  went  to  Mexico  in  18^)4,  and  was  in  the 
service  of  several  companies  for  a  number  of  years  in 
that  country,  and  also  in  inde])endent  business. 

O.  4.     Give  the  names  of  those  companies. 

A.  Ihe  first  company  was  Cia  de  Minas  Mi- 
choachan. 

O.  5.  And  in  connection  with  the  name  of  each 
company,  state  what  the  nature  of  your  duties  with 
that  company  was? 

A.  I  was  at  first  assayer  and  chemist,  and  then 
assistant  superintendent  of  the  smelting  plant  of  the 
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Cia  de  Minas  Michoachan.  Next  I  was  for  some 
seven  and  a  half  years  with  three  different  Guggen- 
heim companies  in  Mexico;  first,  the  Guggenheim 
Smelting  Company;  second,  the  American  Smelting  & 
Refining  Company;  third,  the  Guggenheim  Explora- 
tion  Company. 

Q.  6.  And  what  was  the  nature  of  your  duties  with 
those  companies? 

A.  I  served  as  assayer  and  chemist  for  the  smelting 
plant,  and  ore  purchasing  agent,  and  in  mine  exam- 
ining and  valuation  work. 

Q.  7.  Now,  continue  with  your  further  experience 
after  that. 

A.  I  was  in  the  service  of  the  Cia  Metallurgica  de 
Torreon  for  some  two  and  a  half  years  as  assistant 
smelter  superintendent  and  representative  of  the  com- 
pany in  Europe.  I  have  also  been  for  short  periods 
in  the*  service  of  other  companies,  among  others  the 
Mexican  Gold  &  Silver  Recovery  Compan}^  the  Cia 
Minera  dc  la  Trinidad  and  Cia  Minera  de  Promen- 
torio. 

Q.  8.  And  what  was  the  nature  of  the  work  you  did 
for  those  companies? 

A.  For  the  first  of  those  T  was  chemist;  for  the 
second  I  was  superintendent  of  a  hypo  leaching  mill. 
In  1912  I  was  superintendent  of  a  smelting  plant 
for  the  Cia  Minera  de  Terrazas. 

Q.  9.     What  were  your  duties  there? 

A.  I  was  metallurgical  superintendent,  and  in  fact 
complete  superintenednt  of  the  smelting  plant. 
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().   10.     And  after  that? 

A.  I  left  Mexico  in  February,  1913,  and  a  few 
months  after  that  I  entered  the  service  of  Minerals 
Separation  Company,  in  which  I  am  still. 

Q.  11.  What  have  your  duties  been  in  the  service 
of  Minerals   Separation  Limited? 

A.  Investigation  of  the  treatment  of  ores,  and  also 
in  the  field,  starting  up  plants  for  experimental  pur- 
poses, and  supervising  operations. 

Q.  12.  Where  the  flotation  process  of  Minerals 
Separation  was  being  installed? 

A.     Yes. 

Q.  13.  And  where  has  your  work  in  the  laboratory 
been  done? 

A.     In  San  Francisco. 

Q.  14.     In  what  laboratory  there? 

A.  The  laboratory  of  Minerals  Separation  Com- 
pany. 

Q.  15.  What  sort  of  work  is  done  in  that  labora- 
tory ? 

A.     Mainly   flotation  testing  work. 

O.   16.     With  how  large  a  staff? 

A.  Well,  that  varies  according  to  the  number  of 
men  that  are  out  in  the  field  or  in  town. 

Q.   17.     V^aries  from  what  to  what? 

A.     Oh,  from  two  to  four  or  five. 

Q.  18.  Mr.  Wicks  of  the  Chino  Copper  Company, 
comparing  efficiencies  of  operation  at  the  Hurley 
plant  of  this  company,  November  18th,  19th  and  20th, 
1916,  in  treating  vanner  concentrates   (when  he  says 
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that  23.7  pounds   of  ore  per  ton  of   feed  was   used) 
with  that  of  the  third  quarter  of  1916  (when  he  says 
that  8.7  pounds  was  used),  as  both  these  periods  are 
shown  by  the  figures  given  by  him  on  defendant's  ex- 
hibit 29 — said  in  answer  to  questions  25  and  26  that 
the   latter    period    (that   is    with    8.7    pounds    of    oil) 
shows  somewhat  poorer  results.     Please  compare  his 
figures  as  given  on  that  exhibit  for  those  three  days 
when  23.7  pounds  of  oil  were  used  with  his  figures 
as   they   are   given   for  the  month   of   October,    1916, 
when  10.26  pounds  of  oil  was  used,  being  the  nearest 
complete  month,  and  also  with  his  figures  there  given 
for  the  third  quarter  of  1916,  being  the  nearest  com- 
plete quarter,  and  state  what  the  fact  is  as  to  whether 
or  not  the  smaller  oil  quantities  showed  on  the  whole 
the  poorer  metallurgical  operation? 

A.     No. 

Q.  19.  In  other  words,  interpret  for  us  the  figures 
Mr.  Wicks  himself  gives  on  this  exhibit  in  that  regard 
and  compare  them  as  to  value  of  results  by  taking  some 
common  standard  in  such  way  as  to  eliminate  the  fluc- 
tuation of  market  price  from  time  to  time? 

A.  As  a  comparison,  starting  with  a  different  am- 
ount of  copper  in  the  heading,  the  only  method  of 
comparison  that  occurs  to  me  is  to  take  the  cost  of 
operation,  considering  in  that  cost  of  operation  the 
cost  of  smelting  the  concentrate  produced  and  the  losses 
in  the  tailings.     In  the  third  quarter  of  1916— 

Q.  20.  You  have  prepared  a  table  to  show  what 
^-ou  are  about  to  explain,  have  you? 
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A.     Yes. 

MR.  KENYON:  The  plaintiff's  counsel  offers 
the  table  prepared  by  the  witness  in  evidence  and  it 
is  marked  exhibit  255. 

Table  admitted  in  evidence  and  marked  PLAIN- 
TIFFS EXHIBIT  255. 

Q.  21.  Will  you  please  explain  the  comparison  you 
have  made,  its  method  and  the  results? 

A.  I  have  taken  from  exhibit  29  of  the  defend- 
ants, the  tonnage  given  for  these  three  periods  of 
heading  to  flotation,  the  copper  assays  of  the  same, 
the  tonnage  of  flotation  concentrate,  and  copper  assays 
of  the  same.  I  then  calculated  the  contents  of  the 
heading  in  copper  in  pounds. 

Q.  22.     That  appears  in  the  third  column,  does  it? 

A.     It  appears  in  the  third  column. 

Q.  23.     And  is  a  mere  computation  obtained  how? 

A.     By  multiplying  the  tonnage  by  its  assay. 

Q.  24.     In  each  case? 

A.     In  each  case. 

Q.  25.  And  you  say  the  tonnage  and  assay  are 
taken  from  exhibit  29? 

A.     Yes. 

Q.   26.     Proceed? 

A.  Next  I  have  recorded  in  the  fourth  column  the 
ratio  of  concentration  by  divii^ding  the  tons  of  head- 
ing by  the  tons  of  concentrate. 

Q.  27.     That  is  a  mere  computation,  is  it? 

A.     Yes. 

O.  28.     From  the  figures  given  on  exhibit  29? 
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A.  It  is  from  that  statement  direct.  The  con- 
tents of  the  concentrate  have  been  calculated  in  the 
same  way  as  the  contents  of  the  heading'. 

Q.  29.  That  is  the  third  column  here  flotation 
concentrate,   contents   pounds   of   copper? 

A.     Yes. 

Q.  30.  And  you  got  that  figure  in  pounds  by  mul- 
tiplying what  together? 

A.  Multiplying  tonnage  of  flotation  concent^^e  by 
the  assay  of  the  same. 

Q.  31.     Now,  proceed. 

A.  I  have  figured  the  recovery  of  copper  by  the 
ratio  of  the  contents  of  the  concentrate  to  the  con- 
tents of  the  headings ;  that  is  to  say,  I  have  divided  the 
contents  of  the  concentrate  by  the  contents  of  the 
headings  and  expressed  it  in  percentages. 

Q.  32.  That  is  the  content  of  the  concentrate  in 
copper  ? 

A.     Yes. 

Q.  ZZ.    And  the  content  of  the  heading$in  copper? 

A.     Yes. 

Q.  34.  That  being  the  copper  that  has  been  actually 
obtained  by  the  flotation  operations  out  of  the  copper 
originally  in  the  feed? 

A.     Yes. 

Q.  35.  And  that  figure  appears  in  the  first  column 
of  the  two  under  the  head  recovery  percentage  copper? 

A.     Yes. 

Q.   36.     Namely,  calculated  by  contents? 

A.     Yes. 
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Q.  37.     Proceed? 

A.     The  second  figure — 

Q.  38.  Before  you  proceed,  is  that  a  proper  way 
to  figure  recovery? 

A.     Yes. 

Q.  39.     The  most  proper  way? 

A.     Yes. 

Q.  40.  That  is  the  copper  that  went  into  the  flo- 
tation operation  and  the  copper  that  actually  came  out 
of  it. 

A.     Yes. 

O.  41.     And  went  to  the  smelter? 

A.     Yes. 

Q.  42.     It  gives  you  the   real   recovery,   does  it? 

A.     Yes,  the  real  recovery. 

Q.   43.     Proceed. 

A.  In  the  next  column  under  recovery  per  cent 
Luluiiiii  copper  I  have  given  the  recovery  of  their 
exhibit  29. 

Q.  44.     To  the  extent  that  there  is  any  discrepancy 
between   the   two   which    represents   the   real   recovery - 
as  you  have  calculated  it,  or  as  exhibit  29  gives  it? 

A.     There  is  considerable  discrepancy. 

Q.  45.     And  which  represents  the  real  recovery? 

A.  The  real  rcco\ery  over  any  continuous  period 
of  operations  can  only  be  calculated  by  the  ratio  of 
the  copper  actually  in  the  concentrate  produced  to 
that  of  the  copper  in  the  heading  to  the  mill. 

O.  46.     And  that  actual  ratio  is  found  in  the  per- 
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tenage — that  actual  ratio  to  the  feed^is  the  percentage 
in  the  first  of  these  two  columns  ?  * 

A.     Yes. 

Q.  47.    98.13  for  the  third  quarter  of  1916? 

A.     Yes. 

Q.  48.     98.65  for  October,  1916? 

A.     Yes. 

O.  49.    96.84  for  the  three  days  in  November,  1916? 

A.     Yes. 

Q.  50.     Proceed? 

A.  The  tonnage  of  tailings  was  simply  .taken  by 
the  difference  between  the  tonnage  of  headings  and 
the  tonnage  of  concentrate. 

Q.  51.     By  simple  subtraction? 

A.  By  simple  subtraction.  In  the  same  way  the 
contents  of  the  tailings  expressed  in  pounds  of  copper 
are  taken  by  subtraction. 

Q.  52.  Subtracting  the  total  copper  in  the  concen- 
trate from  the  total  copper  in  the  feed? 

A.     Yes. 

Q.   53.     Proceed. 

A.  The  assay  of  the  tailings  has  then  been  calcu- 
lated by  dividing  the  contents  of  the  tailing  by  the 
tonnage  of  the  tailing. 

Q.  54.  That  figure  is  found  in  the  first  column 
under  the  heading  assay  per  cent  copper  and  the 
column  that  is  headed  calculated  by  contents,  is  it? 

A.     Yes. 

O.  55.     And  is  .175  for  the  third  quarter  of  1916? 

A.     Yes. 
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O.  56.     .149  for  October,  1916? 

A.     Yes. 

O.  57.  And  .489  for  these  three  days  in  November, 
1916? 

A.     Yes. 

O.   58.     What  is  the  next  colmim? 

A.     The  next  column  is  their  given  assay. 

O.  59.     Given  in  exhibit  29? 

A.     Given  in  exhibit  29. 

Q.  60.  Where  that  differs  if  at  all,  from  the  calcu- 
lated assay,  vliich  is  the  one  likely  to  represent  the 
actual  fact? 

A.  Over  any  continued  period  of  operation  the  first 
column  Vv'ill  represent  more  accurately  the  actual  facts. 

Q.  61.     Proceed, 

A.  The  next  two  columns  "Loss  of  Copper  in  Tail- 
ings per  Ton  of  Heading,''  that  is  to  say,  I  divided 
the  tons  of  tailing — the  pounds  of  copper  by  the  tons 
of  heading  to  flotation. 

Q.  62.  And  that  figiu-e  indicates  that  for  every  ton 
of  ore  going  into  the  feed  at  the  head  of  the  flota- 
tion mill,  2.62  lbs.  of  copper  ran  to  waste  at  the  foot 
of  the  mill? 

A.     Yes. 

Q.  63.  Aiid  that  figure  was  2.62  for  the  first 
quarter  of  1916,  2.10  for  October,  1916.  and  6.47 
for  the  three  days  of  November? 

A.     Yes. 

O.  64.     Proceed. 

A.     In  the  next  column  I  have  given  the  value  of 
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the  copper  in  the  taihngs,  reckoned  per  ton  of  heading, 
as  if  every  pound  of  copper  recovered  in  the  form  of 
a  concentrate  would  be  worth  twenty  cents  net  to  the 
mill,  which  it  would  be  if  the  market  price  were  thirty 

cents. 

Q.  65.  That  is  figured  by  simply  multiplying  the 
pounds  lost,  as  indicated  by  the  first  column,  by 
twenty  cents? 

A.     Yes. 

Q.  66.     Proceed. 

A.      'The   cost  of   smelting  concentrates."     In   the 
case  of  Mr.  Englemann's  evidence  ^^^^^^^^^S ^^^^¥^ 
mill,   he   said  that  the  cost  of  treating  Ih^  concen- 
trates was  $5.00  per  ton. 

Q.  67.     A  flat  rate? 

A.  A  flat  rate.  In  their  case  the  mill  is  very  close 
to  the  smelting  plant.  I  have  taken  that  figure  of 
$5.00  as  being  the  likely  cost  of  smelting  their  con- 
centrates in  El  Paso,  added  $1.00  for  freight  from 
the  Chino  mill  to  El  Paso. 

Q.  68.  That  is  from  the  Chino  mill  to  the  El  Paso 
smelter  ? 

A.     Yes. 

Q.  69.     That  is  a  fair  freight  rate,  is  it? 

A.     I  think  so. 

Q.  70.     And  $5.00  was  a  fair  smelting  charge? 

A.     Yes. 

Q.  71.     You  assume  that  same  figure  in  all  three 

cases? 
A.     Yes. 
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Q.  72.     Proceed. 

A.  Then  I  multiplied  the  tons  of  concentrates  pro- 
duced by  $6.00,  giving  the  total  smelting  charge  in 
that  period  of  the  concentrate  produced.  I  divide 
that  figure  by  the  tons  of  heading  to  flotation,  and 
obtained  the  cost  of  smelting  the  concentrate  per  ton 
of  heading  to  flotation. 

Q.  73.  That  appeaPS  in  the  third  column  of  the 
columns   headed  "Cost  of   Smelting  Concentrate"? 

A.     Yes. 

Q.  74.     Proceed. 

A.  In  the  total  cost  of  concentration  1  have  taken 
as  the  operating  cost  the  letter  ''a,"  the  cost  being 
unknown  to  me,  I  then  figured  the  total  cost  of  the 
operation  per  ton  of  heading,  and  I  have  added  to 
*'a"  the  value  of  the  copper  per  ton  of  heading  lost 
in  the  tailing  and  the  smelting  cost  of  the  concentrate 
per  ton  of  heading. 

Q.  75.     In  each  case? 

A.     In  each  case. 

O.  76.  For  example  in  the  first  case  the  cost  per 
ton  of  heading,  including  the  loss  in  tailing  and  cost 
of  smelting  would  be  this  factor  "a" — 

A.     ''a"— plus  $2,047.  . 

Q.  77.  Plus  .524,  representing  the  loss  of  copper 
in  the  tailing,  per  ton  of  heading,  plus  1.523,  repre- 
senting the  cost  of  smelting  per  ton  of  heading;  total 
the  milling  cost — "a"  plus  $2,047.  That  is  what  that 
means,  is  it? 

A.     Yes. 
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Q.  7S.     And  the  same  way  with  the  other  periods? 

A.     Yes. 

O.  79.  In  the  case  of  the  third  item,  what  is  the 
notation,  "A  pkis  15  for  extra  oil,  etc,"  What  is 
the   15? 

A.  I  imagine — Pardon  me;  I  won't  put  it  that  way 
— I  think  it  is  certain  that  thejc  use*  extra  oil  will  re- 
suit  in  addmg  about  15  cents  per  ton  to  the  cost  com- 
pared to  that  in  ordinary  operations. 

Q.  80.     15  cents  per  ton  of  original  feed  of  ore? 

A.     Yes. 

Q.  81.  Taking  the  cost  of  the  extra  oil  at  that 
figure,  15  cents,  you  get  for  that  period  as  a  total 
cost,  the  figure  "a''  plus  3.476  for  the  cost  of  con- 
centration  ])cr  ton  of  ore   fed   to  the  mill? 

A.     Yes. 

Q.  82.     Now,  proceed. 

A.  The  difference  is  in  favor  of  the  periods  during 
which  the  smaller  amount'  of  oil  was  used. 

Q.  83.  The  notations  in  the  last  two  columns  of 
the  oils  and  other  reagents  were  obtained  from  what 
source? 

A.     From  exhibit  No.   29. 

O.  84.  Now,  what  is  your  conclusion  based  upon 
these  figures  and  this  comparison? 

A.  That  during  the  period  of  working  with  small 
quantities  of  oil  they  actually  made  better  profit 
than  during  the  later  period.  It  will  not  show  in  this 
case,  because  the  heading  to  flotation  for  November 
18th,    19th    and   20th     contained     over     10%     copper. 
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whereas  in  the  other  periods  it  was  between  seven 
and  eight  per  cent. 

Q.  85.  But  even  with  that  difference  in  the  head- 
ing the  cost  of  concentration  during  those  three  days, 
as  determined  by  Mr.  Wicks'  figures,  as  compared 
with  the  third  quarter  of  1916  was  greater  by  $1.43 
or  thereabouts? 

A.     Yes. 

Q.  86.  For  every  ton  of  ore  that  went  into  the 
mill? 

A.     Yes. 

O.  87.  And  the  cost  of  concentration  during  those 
three  days,^  as  determined  by  Mr.  Wicks'  figures,  as 
compared  with  the  cost  during  the  month  of  October, 
1916,  was  the  difference  between  3.467  and  2.187? 

A.     Yes. 

Q.  88.  That  is  to  say,  $1.29  or  thereabouts,  per 
ton  of  original  ore  fed  to  the  head  of  the  flotation 
plant  ? 

A.     Yes. 

Q.  89.  Yoli  have  expressed  the  opinion,  I  believe, 
judging  from  those  results,  that  the  efficiency  during 
the  third  quarter  of  1916  and  during  the  month  of 
October,  1916,  instead  of  being  poorer  than  during 
those  three  days  in  November,  was  better? 

A.     Yes. 

Q.  90.     Notably  better? 

A.     No,  not  notably  better. 

Q.  91.     But  better? 

A.     Better. 
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Q.  92.  Now,  Mr.  Englemann  of  the  Haydcn  plant 
of  the  Ray  Co])per  Company,  comparing  his  own  fig- 
ures, given  in  Exhibit  No.  150,  for  the  year  1916,  in 
retreating  vanner  concentrate  products  (when,  as  he 
says  3.36  lbs.  of  oil  were  used  per  ton  of  ore).  With 
the  figures  that  he  gives  for  the  first  three  months  of 
1916^  (when,  as  he  says,  20.1  lbs.  of  oil  were  used) 
seems  to  say,  in  answer  to  Q.  32  to  Q.  35,  that  the 
•latter  were  the  better,  that  is  to  say,  Vvith  20.1  pounds 
of  oil.  Ofi€  lie  figures  out  theoretically  17  pounds  more 
of  copper  produced  in  1917  per  ton  of  ore  than  in 
1916.  This,  however,  he  seems  to  take  back  in  the 
ansv/er  to  O.  84,  saying  that  that  figur^^does  not 
really  mean  anything,  if  I  understand  him  correctly, 
and  he  substitutes  some  other  method  of  comparison 
by  tonnage  and  assay  of  feed,  concentrate  and  tail- 
ings, from  which  he  figures  the  amount  of  copper  run- 
ning to  waste  in  the  tailings  per  ton  of  ore  fed,  and 
so  compared,  he  finds  the  two  periods  practically  the 
same,  and  he  leaves  it  there.  Now,  if  you  are  able 
to  do  so  from  the  figures  given  by  I\lr.  Englemann 
on  exhibit  150,  please  compare  the  first  quarter  of 
1917  with  an  equal  period  in  1916,  and  with  a  period 
in  1916  when  the  other  mill  conditions  ^presumably 
nearest  to  those  of  1917 — namely,  the  last  quarter  of 
1916;  and  state  how  the  results  compare  metallurgic- 
ally,  not  only  in  respect  to  the  relative  amount  of 
copper  going  to  waste  in  the  tailings,  but  also  with 
respect  to  all  other  matters    (omitted  by   Mr.   Engel- 
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niann,)  that  would  he  considered  and  would  have  to 
!)e  considered  in  practice.  Have  you  prejoared  a  tahle 
that  will  show  these  conclusions? 

A.  I  have  prepared  a  table  comparing  the  results 
of  the  fourth  quarter  of  1916  with  those  of  the  first 
quarter  of   1917. 

Table  offered  in  evidence  by  plaintiff  admitted 
marked   PLAINTTF-F'S  EXHIBIT-  No.  256. 

Q.  93.  Will  you  now  please  explain  this  table  as 
3'ou  did  the  other? 

A.  From  Exhibit  150  I  have  taken  the"weight  of 
iieadings  to  flotation  and  its  assay,  and  the  weight 
of  flotation  concentrates  produced  and  its  assay  and 
calculated  in  each  case  the  copper  contents  as  before. 

O.  94.  For  example,  the  copper  contents  of  the 
heading  to  flotation  in  the  last  quarter  of  1916  was 
3,327,005  pounds? 

A.     Yes. 

Q.  95.  And  the  copper  contents  of  the  flotation 
concentrate  for  that  same  quarter  was  3,210,974 
pounds  ? 

A.     Yes. 

Q.  96.     Now,   proceed. 

A.     I   have  then  calculated  the  copper   recovery  in 

the  concentrate  expressed  as  to  per  cent  by  dividing 

the  cop])CT  contents  of  the  concentrate  by  the  copper 

content  of  the  heading. 

'  O.  97.     Th:tt  gives  you  for  the  last  quarter  of  1916 
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;i  calculated  recovery  of  96.51  per  cent  of  the  cop- 
per ? 

A.     Yes. 

Q.  98.  And  for  the  first  quarter  of  1917  a  calcu- 
lated recovery  of  95.12  per  cent  of  the  copper? 

A.     Yes. 

Q.  99.  You  passed  the  column  headed  ''rate  of 
concentration."  ^  What  about  that? 

A.     The  x^t^  of  concentration  it  should  be. 

Q.  100.     It  should  be  ratio,  should  it? 

A.  .rnrie  weight  of  heading  to  flotation  divided  by 
the  LuntuiLs  of  concentrates  produced. 

Q.  101.     Should  that  word  be  "ratio"? 

A.     Ratio. 

O.  102.  Now,  proceed,  llie  second  column  under 
the  heading  "recovery"? 

A.     Is  the  figure  given  in  exhibit  150. 

Q.  103.  And,  before  I  proceed  on  this  question, 
the  figure  given  in  the  column  "calculated"  is  the 
actual  copper  realized  as  a  result  of  the  whole  opera- 
tion, realized  in  the  concentrate  out  of  the  copj^er 
in  the  feed? 

A.     Yes. 

O.    104.      Now,    proceed   with   the   tailing? 

A.  The  tailings,  first  column  is  the  total  of  tail- 
ings. 

Q.    105.     ilow  obtained? 

A.  By  subtraction  of  the  tonnage  of  concentrates 
from  tonnage  of  headings.  The  contents  of  the  tail- 
incr  in  pounds  of  copi^er  is  also  taken  bv  the  difference 
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between  the  contents  of  the  heading  and  the  contents 
of  the  concentrate. 

Q.  106.  And  represents  the  actual  copper  of  the 
headings  that  was  not  found  in  the  concentrates? 

A.     Yes. 

Q.   107.     Proceed. 

A.  The  copper  assay  is  then  calculated  by  divid- 
ing  the  contents  copper  by  the  tonnage  of  the  tail- 
ing. 

Q.  108.  That  figure  ''calculated  assay  of  copper" 
is  the  actual  copper  in  pounds  not  accounted  for  in 
the  concentrate,  divided  by  the  tonnage  of  the  tail- 
ings? 

A.     Yes. 

O.  109.    And  the  net  column? 

A.  And  the  next  column  is  the  assay  given  in 
exhibit   150. 

Q.  110.     Proceed. 

A.  The  loss  of  copper  in  tailings  per  ton  of  head- 
ing. That  is  calculated  by  dividing  the  contents  of 
the  tailing  by  the  tonnage  of  the  heading. 

O.  111.  That  is  to  say  dividing  the  contents  in 
pounds  of  copper  of  the  tailing,  116,031  pounds  in 
the  first  period,  by  the  tonnage  of  the  headings? 

A.     Yes. 

Q.  112.  That  figure  shows  for  the  last  quarter 
of  1916  a  loss  of  4.25  pounds  of  copper  in  the  tail- 
ings for  every  ton  of  ore  fed  to  the  flotation  plant? 

A.     Yes. 
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Q.  113.  And  during  the  first  quarter  of  1917  a 
loss  of  6.37  pounds  of  copper  for  every  ton  of  ore 
fed  to  the  flotation  plant? 

A.     Yes. 

Q.    114.     Proceed. 

A.  The  value  of  that  copper  lost  in  the  tailings 
per  ton  of  headings  is  then  calculated  at  a  price  of 
twenty  cents.  ^ 

Q.  115.     Net  at  the  mill? 

A.     Yes. 

Q.  116.  Giving  for  the  first  period  eighty-five  cents 
per  ton  of  headings  and  for  the  second  period  1.27 
per  ton  of  headings? 

A.     Yes. 

Q.  117.     Proceed? 

A.  Cost  of  smelting  concentrate.  The  smelting 
charge  of  $5.00  per  ton  of  concentrate  was  given  by  Mr. 
Englemann. 

Q.   118.     You  make  no  allowance  here  for  freight? 

A.     No. 

O.  119.     Why  is  that? 

A.     Well,  they  are  near  to  the  smelting  plant. 

Q.     Proceed. 

A.  The  total  is  arrived  at  by  multiplying  the  ton- 
nage of  the  concentrate  by  five  dollars,  and  workinr^ 
back  to  tons  of  heading,  dividing  by  the  tons  of  the 
same,  so  that  the  cost  of  smelting  the  concentrates  for 
the  first  of  the  two  periods  in  question  was  during 
the  last  quarter  of  1916  $1.12  per  ton  of  heading. 
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A.     $1.37. 

Q.  122.     Proceed. 

A.  Then  I  have  taken  as  a  milling  (^st,  "a"  and 
added  the  value  of  the  copper  lost  in  the  tailing. 

Q.  123.  In  the  first  case,  eighty-five  cents  per  ton 
of  heading? 

A.  And  then  the  cost  per  toii  of  the  headings 
4^1  smelting  the  concentrates  produced. 

Q.  124.  In  the  first  case  $1.12  per  ton  of  licaa- 
ings  ? 

A.     Yes. 

O.  125.  And  what  about  the  entry  fifteen  cents 
for  extra  oil  in  the  second  period?" 

A.  I  think  that  is  what  it  w^ould  cost  them  extra, 
pursuing  that  method  of  operation. 

Q.  126.  This  method  of  calculation,  gives  as  the 
cost  of  concentration  during  the  last  quarter  of  1916 
the  milling  cost,  whatever  that  is,  plus  $1.97  per  ton 
of  heading,  .and  for  the  first  quarter  of  1917  that 
same  milling  cost  plus  $2.79  per  ton  of  heading.  That 
is  correct,  isn't  it? 

A.     Yes. 

Q.  127.  So  that  the  difference  in  cost  of  concentra- 
tion is  eighty-two  cents? 

A.     Yes. 

Q.   128.     Per  ton  of  ore  fed  to  the  flotation  plant? 

A.     Yes. 

Q.  129.  And  was  that  much  greater  during  the 
first  three  months  of  1917  than  during  the  last  three 
of  1916? 
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A.     That  was  greater. 

Q.  130.  Where  did  you  get  the  items  under  the 
heading  "oil  pounds  per  ton  of  heading"? 

A.    From  Exhibit  150. 

Q.  131.  What  is  your  conclusion  then,  from  this 
comparison? 

A.  That  the  period  of  the  fourth  quarter  of  1916 
was  more  successful^,  metallurgically,  than  the  period 
of  the  first  quarter  of  1917. 

Q.  132.  There  is  a  legend,  a  note  at  the  bottom 
of  this  exhibit  256.     Will  you  please  explain  that? 

A.  On  account  of  the  lower  grade  of  concentrate 
produced,  it  must  contain,  if  it  is  produced  from 
similar  feed,  a  greater  amount  of  gangue  and  that 
would  make  in  smelting  a  larger  amount  of  slag,  which 
would  carry  additional  copper  off. 

Q.  133.  So  that  in  addition  to  the  greater  loss  of 
copper  in  the  concentrating  operation  itself,  there  would 
be  a  greater  loss  of  copper  in  the  smelting  operation? 

A.     Yes. 

Q.  134.  And  the  difference  in  grade  of  concentrate 
to  w^hich  you  refer  is  shown  on  this  table  under  the 
heading  "flotation  concentrate,  assay  copper"  and  is 
in  the  last  quarter  of  1916  26.38,  and  in  the  first  quar- 
ter of  1917  22.76,  is  it? 

A.     Yes. 

Q.  135.  These  figures  being  taken  from  exhibit 
150? 

A.     Yes. 

MR.  KENYON:     Plaintiff's  counsel  offers  in  evi- 
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deuce  the  sworn  statement  of  the  Butte  &  Superior 
Copper  Company,  Limited,  for  the  month  of  January, 
1916,  filed  pursuant  to  order  of  court,  entered  in  the 
above  entitled  action  on  November  15th,  1913,  and 
now  of  record  in  this  case,  in  this  court,  and  similarly 
the  similar  and  successive  monthly  statement?  from 
that  report  down  to  and  including  the  report  of  March, 
1917. 

MR.  KREMER:  May  I  inquire  the  purpose?  Per- 
haps I  want  to  object. 

MR.  KEN  YON:  To  give  the  basis  of  the  figures 
the  witness  is  about  to  present  comparing  the  pro- 
cedure of  the  defendant  in  the  year  1916  with  its  pro- 
cedure in  the  year  1917,  as  to  the  results,  how  they 
correspond. 

MR.  KREMER:  Has  it  to  do  with  the  opera- 
tion itself  or  is  it  introduced  purely  for-  the  purpose 
of  making  a  financial  comparison? 

MR.  KENYON:     Just  a  comparison. 
■     MR.  KREMER:     Financial  or  otherwise? 

MR.  KENYON:  No,  not  financial,  metallurgical, 
the  same  sort  of  metallurgical  comparison  we  have 
been  making  in  the  other  two  plants. 

MR.  KREMER:     We  have  no  objection. 

Statements  admitted  in  evidence  and  marked 
PLAINTIFFS  EXHIBITS  257  to  271  inclu- 
sive. 

Q.  136.  MR.  KENYON:  Please  compare  metal- 
lurgically   the   oil   flotation   achieved   by   the   Butte   &: 
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Superior  Mining  Company,  defendant,  during  the  last 
quarter  of  1916  as  shown  in  certain  monthly  state- 
ments on  file,  being  exhibits  266,  267  and  268,  when 
considerably  under  three  pounds  of  oil  per  ton  of  feed 
was  used,  shown  m  exhibit  loS,  with  the  first  quar- 
ter  of  1917  as  shown  in  such  monthly  reports,  be- 
ing exhibits  269,  270  and  271,  when  about  twenty 
pounds  of  oil  was  used,  as  appears  on  exhibits  159. 
161  and  162,  and  if  you  have  prepared  a  statement 
for   that   purpose,   will   you   please   produce   it? 

A.  I  have  here  a  statement  comparing  the  results 
of  the  last  quarter  of  1916  with  those  of  the  first 
quarter  of   1917. 

MR.  KENYON:  The  plaintiff  offers  the  tabula- 
tion produced  by  the  witness  in  evidence. 

Tabulation    admitted    in    evidence    and    marked 
PLAINTIFFS  EXHIBIT  272. 

O.  137.  Will  you  please  now  explain  this  exhibit 
272? 

A.  The  monthly  statements  from  which  the  figures 
are  taken,  give  the  tons  of  ore  delivered  to  the  flota- 
tion plant. 

0.  138.     This  appears  in  the  first  column,  does  it? 

A.     Yes.     The  assay  of  the  same. 

O.   139.     That  appears  in  the  second  column? 

A.     Yes. 

O.    140.     Assay  in  zinc? 

A.     Yes.     The  tons  of  concentrate  produced. 
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Q.  141.  That  appears  in  the  first  cokimn  under  the 
heading  "concentrates"  does  it? 

A.     Yes.    The  assay  of  the  same. 

Q.   142.     The  assay  per  cent  of  zinc? 

A.     Yes. 

Q.  143.  That  appears  in  the  second  column  under 
the  heading  "concentrates,''  does  it? 

A.     Yes. 

Q.   144.     Please  proceed. 

A.  The  cost  of  flotation  per  ton  of  concentrate 
produced. 

Q.   145.     Where  is  that  found? 

A.  That  is  found  in  the  last  column  of  the  tabu- 
lation. 

Q.  146.     Proceed  with  your  description  of  the  table? 

A.  I  have  calculated  from  these  figures  the  con- 
tents of  zinc  in  the  heading. 

Q.  147.  And  this  content  in  tons  is  found  in  the 
third  column  under  the  heading  "ore  delivered  to 
plant"? 

A.    Yes.    The  zinc  contents  tons  of  the  concentrates. 

Q.  148.  These  appear  in  the  third  column  under 
the  heading,  "Concentrate,"  and  are  in  tons,  are  they? 

A.  Yes,  they  are.  The  recovery  of  zinc  in  the  con- 
centrate. 

O.  149.     How  about  that  figure? 

A.  By  dividing  the  contents  of  the  concentrate  by 
the  contents  of  the  heading. 

Q.  150.  That  is  to  say  that  figure  for  October. 
1916,  being  93.582  means  that  the  total  tons  of  zinc 
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contained — total  tons  of  zinc  content  of  the  concen- 
trate for  that  month,  namely  7,579.98  tons  v/as  that 
percentage  of  the  total  zinc  content  of  the  ore  de- 
livered to  the  ])lant  during  that  month,  namely  8,099.83 
tons  ? 

A.     Yes. 

O.  rSl.  And  so  with  each  lower  figure  in  this 
"recovery"  column? 

A.     Yes. 

Q.  152.     Is  that  a  proper  way  to  figure  recovery? 

A.     Yes. 

Q.    153.     Is  that  the  best  way  to  figure   recovery? 

A.     Over  any  continued  period  of  operation. 

Q.  154.  Being  the  copper  actually  recovered  by  the 
whole  process  compared  with  the  copper  that  went  into 
the  operation  at  the  head  of  the  mill? 

A.     Yes. 

0.  155.  Before  we  leave  the  matter  of  recovery. 
The  last  quarter  of  1916  shows  according  to  your 
figures  a  recovery  of  92.941  per  cent,  and  the  first 
quarter  of  1917  shows  a  recovery  of  83.110  per  cent, 
does  it? 

A.     Yes. 

Q.  156.  And  before  we  leave  it,  the  grade  of  the 
concentrate,  the  average  grade  of  the  concentrate 
produced  during  the  last  quarter  of  1916  vras  53,254 
per  cent  in  zinc? 

A.     Yes. 

O.  157.  And  for  tlie  first  c[uarter  of  1917  was 
47.228  per  cent  in  zinc? 
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A.     Yes. 

Q.    158.      Now,   proceed. 

A.  The  tons  of  tailings  going  to  waste  are  taken 
by  subtracting  the  tons  of  concentrate  produced  from 
the  tons  of  heading.  The  contents  of  the  taiHngs  in 
zinc  is  also  taken  by  the  difference  between  the  con- 
tents of  the  concentrate  and  the  contents  of  the  head- 
ing. 

Q.  159.  You  subtract  the  total  zinc  content  in  the 
concentrate  from  the.  total  zinc  content  in  the  4ott« 
odh  heading? 

A.     Yes. 

Q.  160.  And  that  tonnage  of  zinc  must  have  gone 
to  w^aste? 

A.  Yes.  I  then  calculated  the  pounds  of  zinc  go- 
ing to  waste  in  the  tailings  per  ton  of  heading  de- 
livered to  the  plant. 

Q.  161.     Calculated  that  in  what  way? 

A.  By  dividing  the  pounds  of  zinc  in  tlVe  bailing 
by  the  tons  of  ore  in  the  heading. 

Q.  162.  That  computation  shows  that  in  the  last 
quarter  of  1916  for  every  ton  of  ore  fed  to  the  flota- 
tion plant  19.11  pounds  of  zinc  ran  to  waste  in  the 
tailing  and  that  for  the  first  quarter  of  1917  for 
every  ton  of  ore  fed  to  the  head  of  the  flotation  plant 
43.22  pounds  of  zinc  ran  to  waste  in  the  tailings,  does 
it? 

A.  Yes.  I  have  then  calculated  "  the  amount  of 
zinc  in  the  tailingSby  dividing  the  zinc  contents  by 
the  tons  of  the  tailings. 
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Q.  163.  That  shows  for  the  last  quarter  of  1916 
that  the  tailings  assayed  1.24  per  cent  of  zinc,  and 
for  the  first  quarter  of  1917  that  the  tailings  assayed 
2.789  per  cent  of  zinc,  does  it? 

A.  Yes.  I  have  given  the  zinc  assay  which  is 
given  in  these  sworn  statements  in  the  other  column 
for   the   sake   of   comparison. 

Q.  164.  Now,  as  to  the  last  three  columns  under 
the  heading  "costs"? 

A.  The  sworn  statementSgiveJ  costs  of  the  opera- 
tion per  ton  of  concentrate  produced.  This  multiplied 
by  the  tons  of  concentrate  gives  the  total  cost.  That 
divided  by  tons  of  heading  gives  the  cost  per  ton 
of  heading. 

Q.  165.  So  that  in  the  last  column  you  have  the 
figure  which  is  given  in  these  sworn  monthly  state- 
ments of  the  cost  per  ton  of  concentrate? 

A.     Per  ton  of  concentrate  produced. 

Q.  16\  Multiplying  that  figure  by  the  number  of 
tons  of  concentrate  produced  in  that  interval,  which 
is  also  given  in  the  statement,  is  it? 

A.     Yes. 

Q.  167.  And  you  get  the  total  which  appears  in 
the  first  of  the  last  three  columns? 

A.     Yes. 

Q.  168.  Then  you  divide  that  total  by  the  total 
tonnage  that  was  delivered  to  the  plant  during  that 
interval   as   also   appears    in   the   monthly   statements? 

A.     Yes. 
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Q.  169.  And  you  then  get  the  final  figure  in  the 
middle  of  these  last  three  columns,  the  cost  per  ton 
of  ore  delivered  to  the  plant? 

A.     Yes. 

Q.  170.  That  calculation  shows  that  during  the 
last  quarter  of  1916  that  cost  was  a  little  over  eighty- 
two  cents  per  ton  of  ore  delivered  to  the  plant? 

A.     Yes. 

Q.  171.  And  for  the  first  quarter  of  1917  that 
cost  was  $1.34  per  ton  of  ore  delivered  to  the  plant? 

A.     Yes. 

Q.  172.  What  is  your  conclusion  as  to  the  com- 
parative efficiency  or  merit  of  the  operation  during 
these  two  periods? 

A.  That  the  operations  for  the  first  quarter  of 
1917  were  very  much  less  successful  than  those  for 
the  last  quarter  of   1916. 

Q.  173.  I  notice  some  difference  in  the  grade  of 
the  ore  delivered  to  the  plant  from  month  to  month. 
Does  that  introduce  some  differences,  or  may  it  in- 
troduce some  differences? 

A.     Yes. 

Q.  174.  Now,  in  order  to  eliminate  that  as  much 
as  possible,  I  will  ask  you  to  compare  the  month  of 
March,  1917  with  the  month  of  January,  1916,  as  both 
are  shown  in  these  monthly  reports,  March,  1917,  be- 
ing Exhibit  271  and  January,  1916,  being  Exhibit 
257,  and  I  have  selected  those  two  months  because 
they  are  most  nearly  alike  in  the  grade  of  the  head- 
ings, in  the  grade  of  the  feed ;  also  similarly,  February 

1Q17     -vArifln     Tiinf»      1Q1^     hpincr    pvlnihit    970    -vArith    PYlnihil- 
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262,  those  two  months  being  very  similar  in  the  grade 
of  the  feed  and  the  third,  January,  1917,  with  No- 
vember, 1916,  being  exhibit^  269  with  exhibit  267, 
and  also  for  the  same  reason,  the  grade  being  very 
similar  in  those  months.  If  you  have  prepared  a 
table  ? 

A.     I  have. 

Q.  175.    Please  produce  it. 

A.     (Table  produced.) 

MR.  KENYON:  Plaintiff's  counsel  offers  the 
paper  produced  by  the  witness  in  evidence. 

Said  table  admitted  in  evidence  marked 
PLAINTIFFS  EXHIBIT  No.  273. 

Q.  176.  Will  you  please  now  explain  this  table  and 
the   different   legends   on   it? 

A.  I  have  taken  from  the  statements  of  the  man- 
ager of  the  Butte  &  Superior  Company,  monthly 
statements, — the  tons  and  assays  of  the  ore  delivered 
to  flotation  plant,  and  the  tons  and  assay  of  concen- 
trates produced,  the  cost  per  ton  of  concentrate  pro- 
duced; I  have  then  calculated  the  value  of  the  con- 
centrates produced  in  each  of  these  months  by  as- 
suming certain  terms  of  sale  with  a  market  price 
for  the  spelter  at  $9.50  per  100  lbs.  The  formula 
ado])ted  for  the  sake  of  this  comparison,  in  these 
conditions  and  the  sale  terms,  are  given  below  in  ap- 
l)endix  No.  "A"  with  an  example  of  working  out  the 
value. 

O.  ]77.     \'nu  may  exi)lain  that  later.     That  elimin- 
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ates  the  differences  in  the  price  from  time  to  time. 
does  it? 

A.     That  is  the  way  it  is  figured. 

Q.  178.  And  it  gives  a  comparison  of  the  metal- 
lurgical results  obtained? 

A.     Translated  into  dollars. 

Q.  179.  The  first  two  columns,  tons  and  assay  oi 
zinc,  you  obtained  from  the  monthly  statements,  I  un- 
derstand ? 

A.     Yes. 

Q.  180.     The  third  column  you  f igTiret^how  ? 

A.  By  multiplying  the  tons  of  heading  to  flota- 
tion by  the  assay. 

Q.  181.  Giving  the  total  tons  of  zinc  contents  of 
the   heading  to   flotation? 

A.     Yes. 

O.    182.     The   same  way  with   the   concentrates? 

A.     Yes. 

Q.  183.  The  third  column  there  you  have  figured 
in  the  same  way? 

A.     Yes. 

Q.  184.  And  as  to  the  recovery,  how  have  you 
figured  the  recovery  of  zinc  by  contents? 

A.  The  recovery  is  the  ratio  of  the  contents  of  the 
concentrates  to  the  contents  of  the  heading,  in  zinc,, 
expressed  in  percentage. 

Q.  185.  The  actual  zinc  that  was  recovered,  the 
percentage  of  that  to  the  actual  zinc  which  went  in 
with  the  heading? 

A.     Yes. 
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O.  186.  That  figure,  then,  is  the  actual  recovery, 
even  though  a  calculated  figure? 

A.     Yes. 

O.  187.  And  that  figtu-e  in  the  first  of  the  three 
comparisons  called  for  shows  in  January,  1916,  93.117? 

A.     Yes. 

O.   188.     As  contrasted  with  March,   1917,  85.228? 

A.     Yes. 

Q.  189.  A  difference  of  7.889  in  favor  of  Janu- 
ary,  1916? 

A.     Yes. 

Q.  190.  And  for  the  second  comparison  it  shows 
that  June  1916  was  93.972;  for  February,  1917,  81.155-, 
a  difference  in  favor  of  June,  1916,  of  12.817%,  does 
it? 

A.     Yes. 

Q.  191.  And  as  to  the  third  comparison,  for  No- 
vember, 1916,  it  shows  92.929,  and  for  January,  1917, 
82.858,  a  difference  in  favor  of  November,  1916,  of 
10.071%,  does  it? 

A.     Yes. 

O.  192.  And  just  before  you  leave  that,  the  grade 
of  the  heading  in  the  two  months  first  compared, 
January  1916,  and  March,  1917,  are  very  close,  are 
they,  12.496  in  one  case  and  12.489  in  the  other;  that 
is  close,  is  it? 

A.     Very  near. 

Q.  193.  And  the  second  two  months  compared, 
show,  June,  1916,  12.976  grade  of  heading  and  Febru- 
ary 1917,  12,988.     That  is  close,  is  it? 
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A.     Yes. 

O.  10-j.  And  in  the  third  com])arison,  November, 
1916  shows  13.001  and  Jannary,  1917.  12.923  c^rade 
of  heading-;  that  is  close,  is  it? 

A.     Yes. 

O.  195.  That  was  the  reason  these  months  were 
selected,  was  it? 

A.     The  (Mily   reason. 

O.   196.     X(nv  proceed  to  the  tailings. 

A.  Under  the  heading  "Tailings''  1  have  calcu- 
lated the  weii^ht  of  the  tailing  going  to  waste  by  the 
difference  between  the  weight  of  concentrates  produced 
and  the  weight  of  heading,  in  the  same  way  I  have 
calculated   the   contents   of   the   tailings    in   zinc. 

O.  197.  The  third  column,  under  the  heading  "Tail- 
ings" shows  the  pounds  of  zinc  running  to  waste  for 
cverv  ton  of  ore  fed  to  the  flotation  i)lant,  does  it? 

A.     Yes.  -* 

Q.  198.  Pausing  to  compare  them  a  moment,  in 
January,  1916,  19.23  lbs.  of  zinc  went  to  waste  in  the 
tailings  for  every  ton  of  ore  treated? 

A.     Yes. 

Q.  199.  In  March  1917.  3(5*90  lbs.  of  zinc :  was 
run  to  waste? 

A.     Yes. 

O.  200.  Showing  a  difference  of  15.67  lbs.  of  zinc 
in  favor  of  the  earlier  period? 

A.     Yes. 

Q.  201.  In  the  second  comparison,  in  June,  1916, 
15.65  lbs.  ran  to  waste  and  in  February,   1917,  48.95 
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lbs.  ran  to  waste,  showing  a  difference  of  33.30  lbs. 
of  zinc  per  ton  of  heading  in  favor  of  the  earlier 
period? 

A.     Yes. 

Q.  202.  And  with  respect  to  the  third  compari- 
son, November,  1916,  showed  18.39  lbs.  of  zinc  running 
to  waste,  and  January,  1917  showed  44.30  lbs.  of  zinc 
running  to  waste,  with  a  difference  of  25.91  lbs.  of  zinc 
per  ton  of  heading  in  favor  of  the  earlier  period? 

A.     Yes. 

Q.  203.  Now,  proceed  to  the  next  column  and  ex- 
plain the  heading  ''Assay  »i  Zinc"  and  "Calculated 
by  Contents." 

A.  To  arrive  at  the  tailings  assay  of  zinc  I  divided 
the  contents  of  the  tailings  by  the  tonnage  of  the  same. 

Q.  2^4.  That  calculation  shows,  in  the  case  of  the 
first  comparison,  in  January,  1916,  1.093%  of  zinc 
running  to  waste,  the  tailings  containing  1.093%  of 
zinc  running  to  waste,  and  in  March,  1917,  the  tail- 
ing containing  2.382%  of  zinc  running  to  waste,  with 
a  difference  of  1.289%  in  favor  of  the  earlier  period? 

A.     Yes. 

o 
Q.   2^5.     And   in  the  second  comparison,  January, 

1916,   shows    1.007%    tailings;   February    1917   shows 

tailings  containing  3.183%   zinc,  with  a  difference  in 

favor  of  the  earlier  period  of  2.175%;  zinc? 

A.     Yes. 

Q.  206.  Third  comparison,  November,  1916,  shows 
1.187%  zinc,  January,  1917,  2.838%  zinc,  with  a  dif- 
ference of  1.651%  in  favor  of  the  earlier  period? 
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A.     Yes. 

Q.  207.  What  are  the  figures  in  the  column  given 
under  ''Assay  %  Zinc"? 

A.     They  are  given  in  the  statements. 

Q.  208.  Under  the  headings  "Oils  and  Acids  per 
Ton  of  Heading"? 

A.     Those  are  taken  from  exhibit  No.   158. 

Q.  209.     And  are  approximate? 

A.     Approximate. 

Q.  210.  Now,  explain  under  the  heading  "Cost" 
what  figure  is  given  in  the  monthly  statements. 

A.  As  to  cost,  the  statement  gives  the  cost  per 
ton  of  concentrate  produced. 

Q.  211.     That  is  the  middle  column? 

A.  That  is  the  middle  column.  By  multiplying  the 
tons  of  concentrates  produced  by  that  figure  you  get 
the  total  cost. 

Q.  212.     In  the  third  column? 

A.  Third  column.  By  dividing  the  total  cost  by  the 
tons  of  heading  to  flotation  you  get  the  cost  per  ton 
of   heading. 

Q.  213.     You  get  the  first  column? 

A.     Yes. 

0.  214.  Now,  that  total  cost  per  ton  of  heading 
in  the  case  of  the  first  comparison,  January,  1916,. 
and  March,  1917,  showed  a  difference  of  over  70 
cents  per  ton  of  heading  in  favor  of  the  earlier  period? 

A.     Yes. 

Q.   215.     And  the  second  comparison,   June,    1916^ 
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cind  February,  1917,  showed  a  difference  of  56  cents 
a  ton  of  heading-  in  favor  of  the  earlier  period? 

A.     Yes. 

Q.  216.  And  in  the  case  of  the  third  comparison, 
November,  1916,  with  January,  1917,  there  was  a  dif- 
ference of  56 — nearly  57  cents  in  the  total  cost  in 
favor  of  the  earlier  period? 

A.     Yes. 

Q.  217.     Now,  explain  the  next  three  columns. 

A.  To  arrive  at  the  value  per  ton  of  zinc  concen- 
trates produced  we  have  assumed  or  taken  a  set  of 
sales   conditions. 

Q.  218.    Shown  in  Appendix  A? 

A.     Shown  in  appendix  A. 

Q.  219.     A  fixed  set  for  all  periods? 

A.     The  same  for  all  periods. 

Q.  220.  And  are  those  fair  conditions  that  you 
have  there  assumed? 

A.  I  think  they  are  fair  for  the  whole  period  cov- 
ered. 

Q.  221.     Please  explain  them. 

A.  The  market  price  of  zinc  during  1916 — the  aver- 
age market  price  was  over  12  cents.  We  hctve  as- 
sumed 9^,  because  1917  comes  under  a  period  of 
lower  spelter  prices. 

Q.  222.  That  is,  your  first  item  which  says  "As- 
sumed Market  Quotation  for  Spelter,  $9.50  per  hun- 
dred pounds,  being  below  the  average  for  the  period 
in  question,"  that  is  what  you  have  just  explained,, 
is  it? 
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A.     Yes. 

Q.  223.     Now,  proceed. 

A.     An  example  is  then  given. 

Q.  224.  Explain  the  next  item,  for  one  ton  of 
concentrates  of  45%   zinc. 

A.  The  hase  price  is  taken  at  $21.00  for  45  ^c 
zinc. 

Q.  225.     That  is  a  usual  contract  price  is  it? 

A.     Yes. 

Q.  226.     Now,  explain  the  next  item. 

A.  On  each  rise  or  fall  of  the  market  quotation 
one  dollar  above  the  base  quotation,  $5.00  per  100 
lbs.  above  or  below,  $6.00  is  added  to  or  taken  from 
the  base  price  per  ton  of  concentrates. 

Q.  227.  For  each  $1.00  rise  above  $5.00  there 
is  $6.00  per  ton  of  concentrate  added  to  the  value  of 
the  concentrate? 

A.     Yes. 

O.  228.    What  is  the  next  item? 

A.  For  each  unit  of  zinc  assay  in  the  concentrate 
above  45%  we  have  added  90  cents  per  ton  to  the 
concentrates. 

Q.  229.  That  is  an  added  value  of  the  concentrate 
for  each  per  cent  of  grade  above  45  %  ? 

A.     Yes. 

Q.  230.  And  does  that  represent  fair  market  con- 
ditions ? 

A.     Yes. 

Q.  231.    What  is  the  last  item? 

A.     Allowed  to  cover  the  cost  of  freight  to  market 
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and  loading  and  freight  on  the  moisture  in  the  con- 
centrates, $8.00. 

Q.  232.  Now,  will  you  explain  this  example  in 
which  that  formula  is  applied? 

A.  I  have  taken  the  concentrate  of  January  16th, 
54.59%  zinc.  The  base  price  for  concentrate  of  45% 
zinc  is  $21.00.  Bonus  for  increase  in  grade  would 
be  9.59  units  at  90  cents,  $8.63. 

Q.  233.  That  feature  of  increase  of  grade  would 
add  to  the  value  of  each  ton  of  concentrates  $8.63  ? 

A.  Yes.  Bonus  for  increase  in  market  price,  4.5 
units  at  $6.00,  $27.00. 

Q.  234.     The  total  is  $56.53? 

A.  Yes.  From  this  total  has  been  deducted  $8.00, 
as  shown  in  the  formula. 

O.  235.     Leaving  $48.63? 

A.  As  the  net  value  at  the  mill  of  one  ton  of 
concentrates. 

O.  236.    And  where  have  you  entered  that  figure? 

A.  In  the  middle  column  under  the  heading  ''Sales 
Value  of  Concentrates  on  Equal  Terms  as  Shown 
in  Appendix  A." 

Q.  237.     Zinc  only,  what  does  that  mean? 

A.  There  is  no  silver  being  taken  into  account 
or  the  gold  in  the  concentrate. 

Q.  238.     That  would  add  to  the  value? 

A.     It  would  add  to  the  value. 

Q.  239.  And  so  for  each  of  the  six  figures  in  that 
middle   column,   $48.63   for  January,    1916,   you   have 
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calculated  it  out  in  the  same  way  and  according  to 
that  same  rule? 

A.     Yes. 

Q.  240.  That  shows  that  as  between  January,  1916, 
and  March,  1917,  each  ton  of  concentrate  was  wortli 
$6.64  more  in  the  earlier  period,  does  it? 

A.     Yes. 

Q.  241.  And  as  between  June,  1916  and  February, 
1917,  each  ton  of  concentrate  was  worth  $8.04  more 
in  the  earlier  period? 

A.     Yes. 

Q.  242.  And  as  between  November,  1916  and 
January,  1917,  each  ton  of  concentrate  was  worth 
$4.23  more  in  the  earlier  period? 

A.     Yes. 

Q.  243.    Now  proceed. 

A.  By  multiplying  the  tons  of  concentrates  pro- 
duced by  the  sales  value  per  ton,  we  have  a  total  sales 
value  of  concentrates  produced. 

Q.  244.  Which  you  show  in  the  last  of  those  three 
columns  under  the  heading,   ''Sales   Value"? 

A.     Yes. 

Q.  245.  Which  shows  a  difference  in  the  case  of 
the  first  comparison  of  $65,417.00  in  favor  of  the 
earlier  period.  In  the  case  of  the  second  comparison 
$121,526.00  in  favor  of  the  earlier  period,  and  in  the 
case  of  the  third  comparison  $104,599.00  in  favor  of 
the  earlier  period,   does   it? 

A.     Yes. 

Q.  246.     Now,  how  do  you  get  the  first  column? 
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A.  The  first  column  is  arrived  at  by  dividing  the 
total  sales  value  by  the  tonnage  of  heading  to  flota- 
tion. 

Q.  247.  Which  shows  in  the  case  of  the  first  com- 
parison a  difference  of  89  cents  in  favor  of  the  first 
period? 

A.     Yes. 

Q.  248.  And  $1.49  in  the  second  comparison  in 
favor  of  the  earlier  period? 

A.     Yes. 

Q.  249.  And  $1.23  in  favor  of  the  first  period  in 
the  third  comparison? 

A.     Yes. 

Q.  250.    Now,  the  last  two  columns  headed  'Trofit". 

A.  The  profit  is  arrived  at  by  subtracting  from 
the  sales  value  per  ton  of  heading  the  cost  per  ton  of 
heading,  and  in  the  same  way  per  ton  of  concentrate 
produced. 

Q.  251.  Subtracting  this  cost  per  ton  of  heading 
from  the  sales  value  per  ton  of  heading,  you  get  the 
ultimate  profit  per  ton  of  heading,  do  you  ? 

A.     Yes. 

Q.  252.  And  in  the  case  of  the  first  comparison,  that 
shows  an  advantage  of  $1.60  per  ton  of  heading  in 
favor  of  the  earlier  period  over  the  later? 

A.     Yes. 

Q.  253.  And  in  the  case  of  the  second  comparison 
a  profit  of  $2.05  per  ton  of  heading  in  the  earlier 
period  over  the  later? 

A.     Yes. 
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O.  254.  And  in  the  case  of  the  third  comparison 
a  profit  of  $1.81  per  ton  of  heading-  in  favor  of  the 
earlier  period  over  the  later? 

A.     Yes. 

Q.  255.     And  the  last  column  is  what? 

A.  The  last  colmnn  is  the  profit  realized  per  ton 
of  concentrate  produced,  arrived  at  in  the  same  way. 

Q.  256.  Now,  what  is  the  note  above  Appendix 
A;  will  you  explain  that?. 

A.  The  figures  indicate  that  the  modification  of 
operating  with  excess  of  oil  would  cause  a  decrease 
of  profit  from  the  zinc  alone  of  about  $1.75  per  ton 
of  ore  delivered  to  the  flotation  plant.  The  tonnage 
figure  seems  to  me  to  imply  that  it  would  be  necessary 
to  provide  more  equipment  in  the  mill  to  get  the  same 
capacity  as  it  had  under  the  older  mode  of  opera- 
tion. 

Q.  257.  The  figures  indicate  to  you  that  the  total 
tonnage  capacity  of  the  mill  has  been  reduced? 

A.     Yes. 

O.  258.     What  else? 

A.  The  silver  loss  is  also  somewhat  greater,  but 
I  have  not  taken  it  into  account;  that  is,  the  silver  loss 
in  the  1917  period.  With  the  market  price  of  spelter 
9.50,  the  decreased  profit  on  one  year's  heading  to 
flotation,  says:  580,000  tons,  would  be  about  $1.- 
015.000. 

MR.  KENYON:  The  witness  is  3^ours,  Mr.  Scott. 

MR.   SCOTT:     I  would  like  to  cross  examine  the 
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witness  for  a  moment  to  get  at  his  method  in  some  of 
these  calculations  and  afterwards  I  would  like  to  have 
an  opportunity  to  check  over  all  of  these  calculations 
before  I  complete  it. 
THE  COURT:     Yes. 

CROSS  EXAMINATION 
BY  MR.  SCOTT: 

X-O.  259.  Take  the  first,  Mr.  Wilding,  your  calcu- 
lations and  tabulation  of  the  result  at  the  Chino  Cop- 
per Company  on  the  vanner  concentrate,  exhibit  255,  I 
would  like  to  ask  you  first  whether  the  ratio  of  con- 
centration which  you  have  adopted  in  this  table  does 
not  depend  on  the  usual  formula,  ratio  of  concentrate 
is  equal  to  the  assay  of  concentrate  minus  the  assay  of 
tails  divided  by  the  assay  of  heads  minus  the  assay  of 
tails? 

A.  This  ratio  of  concentrate  is  the  number  of  tons 
of  heading  that  are  necessary  to  produce  one  ton  of 
concentrate. 

X-Q.  260.  My  question  is  how  you  derive  the  figure, 
take  3.94  for  the  third  quarter  of  1916,  my  question  is 
where  you  get  the  3.94?  You  get  it  by  the  formula,  do 
you  not? 

A.     I  get  that  by  dividing  26,804  by  6,804. 

X-Q.  261.  You  do  that  upon  the  presumption  that 
6,te04,  the  tons  of  concentrate  was  an  actual  weight, 
did  you  not? 

A.     Yes. 

X-Q.  262.  You  were  not  here  when  Mr.  Wickes 
testified  that  6.804  tons  of  concentrate  was  simolv  cal- 
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A.     No,  I  was  not. 

X-Q.  263.  And  if  the  6,804  tons,  the  figure  for  con- 
centrate, was  derived  by  the  formula,  then  your  cal- 
culation is  fallacious  is  it  not? 

A.     My  calculations  are  based  on  the  figures  given. 

X-Q.  264.  But  if  the  figure  that  is  given  was  de- 
rived upon  the  formula? 

A.     I  haven't  calculated  it  in  that  method  at  all. 

X-Q.  265.  I  know  you  haven't,  but  I  say  if  the  fig- 
ure, tonnage  of  concentrate,  was  derived  by  the  for- 
mula, then  your  method  of  using  that  tonnage  to  find 
the  ratio  of  concentrate  from,  is  based  upon  an  error, 
is  it  not? 

A.  That  tonnage  must  have  been  derived  from  the 
formula,  then. 

X-Q.  266.       It  was  derived  from  the  formula? 

A.  Then  it  should  work  back  to  the  heading  cor- 
rectly. 

X-Q.  267.  That  is  the  question.  It  was  derived 
from  the  formula? 

A.  Well,  now,  if  it  was  derived  from  the  formula 
it  should  work  back  correctly  to  the  heading  in  this 
way. 

X-Q.  268.  Well,  that  being  the  case,  the  ratio 
of  concentration  still  does  depend  upon  the  formula 
because  you  start  with  a  concentrate  tonnage  that  de- 
pends upon  the  formula?     Isn't  that  correct? 

A.  You  start  with  a  concentrate  figure,  yes;  and 
the  tonnage  given  for  the  concentrate. 

X-Q.  269.       Now,  assuming  that  that  flotation  ton- 
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nage  was  derived  by  the  formula,  then  you  simply  work 
back  to  a  ratio  of  concentrate  which  also  depends  on 
the  formula? 

A.  If  these  ore  weights  are  not  given,  they  are  cal- 
culated, and  of  course  that  depends  upon  the  method 
he  took  for  calculating. 

X-Q.  270.  Well,  we  will  assume  thern  to  be  cor- 
rect,  that  that  tonnage  was — the  concentrate  was  cal- 
culated upon  the  formula? 

A.     Yes. 

X-Q.  271.  The  record  will  show  it,  but  for  the  pur- 
pose of  answering  me  you  may  assume  that  it  is  so? 

A.     Yes. 

X-Q.  272.  Now  that  being  the  case,  this  figure  for 
the  ratio  of  concentrate,  3.94,  3.4  and  2.94  for  the  three 
periods,  all  of  them  depend  upon  the  formula  which 
involves  the  assay  of  concentrate,  the  assay  of  tails 
and  the  assay  of  heads? 

A.     Yes. 

X-Q.  273.  Now,  using  tonnages  based  on  this  ratio 
of  concentration,  have  you  not  calculated  a  value  for 
the  assay  of  the  tailings? 

A.  Yes,  of  course.  Everything  depends  on  the 
weight  of  the  concentrate  and  the  weight  of  the  heads. 

X-Q.  274.  And  this  being  the  case,  the  calculated 
assay  of  tailings  which  you  have  computed  and  in- 
serted in  this  table  does  not  agree  with  the  actual  as- 
say? 

A.     No,  it  does  not. 

X-0.   275.     And  with   this   information,   that  these 
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— that  this  flotation  concentrate  tonnage  was  calcu- 
lated, you  would  not  say,  would  you,  that  your  figure 
for  the  assay  of  the  tailings  which  does  not  check 
the  number  it  started  with,  is  more  accurate  than  the 
original  tailings  assay? 

A.  There  is  evidently  a  very  great  discrepancy 
that  seems  to  be  due  to  imperfect  work.  If  the  ton- 
nage concentrate  calculated  by  any  formula  that  you 
are  to  take  is  not  that  sum,  not  that  amount,  then 
it  either  cannot  be  correct  or  else  the  tailings  assay 
cannot  be  correct,  or  some  other  assays.  There  must 
be  some  imperfection — some  imperfect  work  some- 
where, else  these  things  would  check. 

X-Q.  276.     Where  is  the  error? 

A.  I  cannot  say  where  the  imperfection  was  in 
the  work. 

X-O.  277.  Well,  now,  in  view  of  this  which  do 
you  think  is  the  more  accurate,  your  calculated  assay 
of  tailings  derived  as  it  is  from  three  factors,  one 
of  which  is  the  analytic  assay  figure  itself,  or  that 
actual  assay  return? 

A.  I  cannot  express  any  actual  opinion  as  to  that. 
If  the  work  was  imperfect  then  I  shall  not  say  where 
the  imperfection  crept  in  and  which  is  the  more  ac- 
curate assay. 

X-Q.  278.  I  think  you  should  be  able  to  give  me 
an  opinion  on  this  subject.  We  have  here  in  this  table 
the  actual  assay  of  tailings? 

A.     Yes. 
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X-O.  279.     Taken  by  reliable  sampling  means? 

A.     Yes. 

X-Q.  280.  And  assayed  presumably  by  reliable 
ass  aye  rs  ? 

A.     Yes. 

X-Q.  281.  And  we  have  also  figures — now,  you 
have  taken  these  actual  assay  figures  in  connection 
with  other  assay  figures  and  have  compiled  another 
tailings  assay.  Now,  can't  you  give  me  an  opinion 
as  to  whether  you  think  that  by  calculating,  making 
a  calculation  based  upon  an  actual  assay  and  thereby 
calculating  an  assay,  do  you  think  your  estimated, 
compiled  assay  is  more  accurate  than  the  actual  assay 
you  started  with? 

A.  Given  these  figures,  if  the  given  assay — if  the 
given  tailings  assay  is  correct  and  the  given  heading 
is  correct,  then  the  given  concentrate  assay  must  be 
wrong. 

X-Q.  282.  I  don't  believe  you  have  answered  my 
question.  My  question  is  whether  you  think  yoi^r 
calculated  assay  of  tailings  is  more  accurate  than  the 
assayer's  own  return? 

A.  Well,  I  say  that  if  that  is  correct  and  the  other 
assay  which  I  presume  is  just  as  reliable  as  the  tail- 
ings assay — 

MR.   KENYON:     Indicating  headings  assay. 

THE  WITNESS:  (Continuing) — then  your  con- 
centrate assay  must  be  wrong.  There  must  be  some 
error  in  the  work  in  order  to  arrive  at  different  re- 
sults by  the  two  methods. 
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(Question  read  as  follows:  "T  don't  believe  you 
have  answered  my  question.  My  question  is  whether 
you  think  your  calculated  assay  of  tailings  is  more 
accurate  than  the  assayer's  own  return?") 

MR.  SCOTT:  You  must  have  an  idea.  That  is 
susceptible  of  an  answer. 

A.  The  concentrate  assays  then  is  wrong  or  the 
headings  assay  is  wrong. 

X-Q.  283.  I  insist  upon  you  answering  the  ques- 
tion? 

A.  I  cannot  express  an  opinion  as  regards  the 
work.     The  figures  show  considerable  discrepancy. 

X-Q.  284.  You  mean  to  say  then  that  having  this 
assay  figure,  you  intend  to  convey  to  me  the  idea 
that  -you  do  not  know  whether  these  calculated  assays 
are  more  or  less  accurate  than  the  actual  assay  you 
started  with,  to  base  your  calculation  on?  You  do 
not  know? 

A.  Over  a  long  period  of  time  I  would  say  that 
we  have  far  more  accurate  results  from  samples  of 
headings  and  concentrates  than  we  have  of  tailings. 
Then,  as  a  consequence,  recoveries  figured  on  the 
basis  given,  of  calculations  is  more  accurate  than  one 
calculated  by  the  formula  of  assay  to  headings,  con- 
centrate and  tails;  and  on  that  account,  the  only 
method  of  arriving  at  the  amount  of  valuable  material 
going  away  in  the  tails  is  by  difference. 

X-Q.  285.     Is  by  what? 

A.     Bv  difference  of  contents. 
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X-Q.  286.  Well,  I  do  not  think  you  have  answered 
the  question  yet.  My  question  was  whether  you  think 
your  computed  assay  of  the  tailings,  which  starts  out 
with  the  real  assay  and  utilizes  it  with  two  other  assays, 
is  more  accurate  than  the  actual  assay  returned  to 
start  with — actual  assay  returned  you  started  with? 

A.  Well,  then,  we  started  with  an  assay  of  the 
heads  that  is  wrong  or  an  assay  of  the  concentrate 
that  is  wrong. 

X-Q.  287.     You  refuse  to  answer  the  question. 

A.  I  think  in  the  form  in  which  you  put  it  I  am 
not  called  upon  to  express  an  opinion  as  to  the  accuracy 
of  their  work.     Both  cannot  be  true. 

X-Q.  288.  You  think  it  is  more  accurate  or  you  do 
not  think  it  is  more  accurate,  or  you  do  not  know  any- 
thing about  it? 

THE  COURT:  The  witness  takes  the  three  assays 
and  says  they  cannot  all  be  correct  and  has  told  you 
it  is  more  likely  the  error  is  in  the  tailings  assay  than 
anywhere  else  for  reasons  that  he  gives.  'I  hat  comes 
pretty  near  answering  it.  Of  course  he  does  not  give 
you  a  yes  or  no  answer.  He  says  there  is  bound  to 
be  an  error  there  somewhere,  because  you  cannot  find 
your  copper  in  these  assays. 

MR.  SCOTT:  Well,  take  your  assumption  that  you 
think  the  greatest  possibility  of  error  is  in  the  tailings 
assay  as  compared  to  the  heads  and  concentrates,  now, 
even  making  that  presumption;  do  you  think  this  cal- 
culation of  yours  wall  give  you  a  more  accurate  figure 
than  the  tailings  assay  w^ith  which  you  started? 
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A.     i  can't  quite  see  that,  Mr.  Scott. 

(Question  read.) 

A.  It  will  give  me  an  accurate  figure  for  recovery, 
but  not  necessarily  more  accurate  than  the  other.  As 
I  say  I  cannot  express  an  opinion  as  to  the  accuracy 
of  the  work. 

X-Q.  289.  Is  there  any  other  possibility  of  account- 
ing for  the  difference  that  exists  in  your  figures  besides 
an  error  in  assay? 

A.  Imperfection  of  work  I  say,  not  necessarily  in 
assay. 

X-Q.  290.     In  what  work? 

A.  The  work  of  sampling  or  weighing  the  heads 
or  something  or  of  assays. 

X-Q.  291.     Might  be  in  any  of  those  places. 

A.    Yes. 

MR.  SCOTT:  For  the  present  I  would  like  to  dis- 
continue this  cross  examination  and  have  an  oppor- 
tunity to  go  into  these  figures  thoroughly  before  re- 
suming it. 

Witness  excused. 

M.  W.  ATWATER,  recalled,  testified  as  follows: 

DIRECT  EXAMINATION. 

O.  I.  BY  MR.  WILLIAMS:  Mr.  Atwater,  have  you 
made  a  full  calculation  which  Mr.  Scott  (Kremer)  re- 
quested you  to  prepare  and  have  you  the  figures  of 
that  calculation  with  you? 
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A.     I  have,  and  I  have  the  figures  with  me. 

Q.  2.  Upon  making  that  calculation  what  results 
did  you  obtain? 

A.  The  total  estimated  increase  in  net  profits  would 
be  $1,104,815.38. 

MR.  WILLIAMS :  I  think  I  will  offer  the  calcula- 
tion in  evidence. 

MR.  SCOTT:  I  object  to  its  admission  in  evidence 
on  the  ground  that  it  is  incompetent,  irrelevant  and 
immaterial,  having  no  bearing  upon  any  of  the  issues 
in  the  case. 

MR.  GARRISON :  They  asked  for  it,  and  we  fur- 
nished it. 

MR.  WILLIAMS:  The  evidence  is  in.  This  is 
merely  an  explanation. 

THE  COURT:  The  evidence  is  in.  This  is  merely 
a  compilation.  1  do  not  know  how  much  weight  it  is 
entitled  to,  if  any,  but  it  will  be  admitted,  and  the 
objection  will  be  overruled. 

Tabulation  admitted  in  evidence  and  marked  Plain- 
tiff's Exhibit  274. 

MR.  WILLIAMS:  The  witness  is  offered  for  cross 
examination  on  this  compilation. 

MR.  SCOTT:     No  cross  examination. 

Witness  excused. 
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ELTOFT  WRAY  WILKINSON,  called  as  a  wit- 
ness in  behalf  of  the  plaintiff  in  rebuttal,  being  first 
duly  sworn,  testified  as  follows: 

DIRECT  EXAMINATION. 

Q.  1.  By  MR.  KEN  YON:  State  your  name,  age, 
residence  and  occupation? 

A.  Eltoft  Wray  Wilkinson,  30  years  old,  metal- 
lurgist and  engineer. 

O.  2.     Residence? 

A.     San  Francisco  is  my  principal  residence. 

O.  3.  What  has  been  your  education  and  training 
in  metallurgical  directions? 

A.  In  metallurgical  directions  I  have  had  no  train- 
ing except  the  last  seven  years  with  the  Minerals  Sep- 
aration. My  previous  education  was  not  in  metallurgy 
at  all.     It  was  engineering  work. 

Q.  4.     What  was  your  engineering  education? 

A.  I  took  a  course  in  electrical  and  mechanical  en- 
gineering at  the  University  of  Leeds. 

Q.  5.     In  England? 

A.  In  England.  I  graduated  with  honors  in  elec- 
trical engineering,  taking  mechanical  engineering,  phys- 
ics and  mathematics  besides. 

Q.  6.  What  has  your  experience  been  in  metallur- 
gical directions? 

A.  For  the  last  seven  years  I  have  been  employed 
by  Minerals  Separation  both  in  England  and  United 
States,  and  also  in  Mexico  to  a  certain  amount,    Dur- 
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ing  that  time  I  have  been  engaged  in  testing  ores  and 
investigating  their  treatment  and  starting  up  and  run- 
ning and  instalHng  flotation  plants. 

Q.  7.    Laboratory  work  and  field  work? 

A.     Laboratory  work  and  field  work,  both. 

Q.  8.  And  handling  all  sorts  of  problems  in  connec- 
tion with  such  installations? 

A.     Yes. 

Q.  9.  I  wish  you  would  compare  the  Butte  &  Su- 
perior Mining  Company's  figures  for  its  oil  flotation 
on  zinc  ore  during  the  first  quarter  of  1917,  as  given 
in  its  sworn  monthly  reports,  being  Exhibits  269,  270, 
and  271,  where  approximately  twenty  pounds  of  oil  was 
used  per  ton  of  ore  with  the  Timber  Butte  Mill  figures 
for  the  same  quarter  for  its  oil  flotation  on  the  similar 
Elm  Orlu  ore,  as  given  in  plaintiff's  Exhibit  249,  and 
state  which  is  the  better,  metallurgically,  and  why? 

A.  I  have  tabulated  together  the  results  of  the  first 
quarter  of  1917. 

O.  10.     And  you  produce  a  tabulated  statement? 

A.    I  have  it  here. 

MR.  KENYON:  The  plaintif  offers  the  tabulated 
statement  produced  by  the  witness  in  evidence. 

Statement  admitted  in  evidence  and  marked  Plain- 
tiff's Exhibit  275. 

Q.  11.  Will  you  please  explain  this  tabulation  and 
interpret  the  results  for  us? 

A.  In  the  top  set  of  figures,  they  are  divided  into 
two  sets  by  a  line  in  the  middle;  I  have  the  Timl^er 
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Butte  Mill  results  tabulated.    In  the  lower  set  the  Butte 
&  Superior  results. 

Q.  12.     From  Exhibit  249? 

A.  Yes,  from  Exhibit  249.  In  the  lower  set  I  have 
the  Butte  &  Superior  mill  results  as  taken  from  their 
sworn  statements. 

Q.  13.  For  the  months  of  January,  February  and 
March,  1917? 

A.  Yes,  sir.  The  second  column  shows  the  products, 
considered  in  the  tabulation,  the  feed  to  flotation,  flo- 
ta.ion  .^ced  it  is  written  here;  flotation  concentrate 
flotation  tailings  given  and  flotation  tailings  calcu- 
lated. That  is  the  same  for  both  sets  of  figures.  The 
third  column  shows  the  tons  of  material  coming  under 
these  headings  and  the  fourth  column  shows  those 
same  tonnages  reduced  to  the  basis  of  100  tons  flota- 
tion feed  for  comparative  purposes,  so  that  we  can 
compare  them  for  an  equal  amoimt  of  feed. 

Q.  14.  In  the  case  of  the  Timber  Butte  Mill  the 
concentrate  is  a  little  over  25  per  cent  of  the  total 
weight  of  the  flotation  feed? 

A.    25.643  per  cent. 

Q.  15.  And  the  tailings  are  a  little  under  75  per 
cent  ? 

A.     Yes,  sir. 

Q.  16.     And  in  the  other  case? 

A.    22.514  per  cent  is  the  weight  of  the  concentrate. 

Q.  17.    As  against? 

A.    Against  the  weight  of  feed. 
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Q.  18.    As  against  what  for  tailings? 
A.     77.486. 

Q.  19.  That  is  simply  a  convenient  way? 
A.  It  is  a  convenient  way  of  comparing  these  re- 
sults, starting  from  a  common  basis.  The  next  column 
is  the  assay  of  zinc,  percentage  of  these  products  tab- 
ulated here  showing  that  in  the  Timber  Butte  Mill 
the  average  feed  assayed  for  the  first  quarter  of  1917, 
14.295  per  cent  zinc. 

Q.  20.  What  was  the  Butte  &  Superior  ? 
A.  That  was  12.793.  The  concentrate  assay  in 
the  Timber  Butte  Mill  was  54.474  per  cent  zinc  as 
compared  with  47.228  per  cent  of  the  Butte  &  Su- 
perior Mill  and  the  tailings  assay  given  for  the  Tim- 
ber Butte  Mill  was  0.714  per  cent  zinc  as  against  2.192 
per  cent  of  zinc  given  for  the  Butte  &  Superior  Mill. 
That  is  calculated  from  the  figures  of  each  of  thpse 
months,  the  weight  of  tailings  and  the  assay  of  tail- 
ings presumably  multiplied  together  and  added  and 
averaged. 

Q.  21.  When  you  say  "given"  that  means  that  the 
figures  are  given  in  sources  from  which  you  have  taken 
them? 

A.     The  sworn  statements,  yes. 

Q.  22.  Now,  what  is  that  last  figure  under  the 
column  ''assay  zinc  per  cent"  that  last  figure  in  each 
case?     'Tails  calculated?" 

A.     I  will  be  able  to  explain  better  that  last  figure 
after  considering  the  next  column  I  think. 
Q.  23.     All  right,  explain  it  later  then. 
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A.  The  next  column  shows  the  tons  of  zinc  in 
the  products  obtained  from  these  operations,  assuming 
the  operations  to  have  been  carried  out  on  100  tons 
of  ore  in  each  case.  That  is  based  on  this  percentage 
in  the  column  of  percentages.  It  shows  that  in  the 
Timber  Butte  Mill  in  the  feed  o»t  of  100  tons  of 
feed  there  were  fed  14.295  tons  of  zinc.  In  the  con- 
centrates there  were  recovered  of  this  13.969  tons  of 
zinc,  and  in  the  tailings  there  were  lost  .1^531  tons 
of  zinc. 

In  the  Butte  &  Superior  Mill  out  of  12.793  tons  of 
zinc  fed  in  with  100  tons  of  flotation  feed  there  were 
recovered  in  concentrates  10.632  tons  of  zinc  and 
lost  in  the  tailings  according  to  the  amount  given 
1.698  tons  of  zinc.  Now,  taking  these  figures  we 
find  that  the  sum  of  the  tons  of  zinc  in  the  concen- 
trates and  in  the  tailings  adds  up  to  not  the  same  as 
the  total  tons  of  zinc  in  100  tons  of  feed.  And  that 
might  be  due  to  an  error  in  assaying  or  handling  of 
samples  or  a  number  of  errors  might  creep  in  there, 
and  also  it  is  harder  to  get  a  good  assay  on  a  low 
grade  sample  than  it  is  on  a  high  grade  sample. 

Q.  24.  That  is  the  tailings  assays  are  harder  to 
take  accurately  than  the  concentrate  samples  or  the 
heading  samples? 

A.  Or  the  heading  samples,  yes.  The  figures  given 
as  tailings  calculated  along  the  line  starting  "tailings 
calculation " 

THE  WITNESS:  On  the  line  starting  "Tailings 
Assay  .326"  is  the  difference  between  the  tons  of  zinc 
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in  the  concentrates  and  tons  of  zinc  in  the   feed;   in 
the  first  place  14.295,  in  the  latter  13.969. 

Q.  25.  That  is,  assuming  the  accuracy  of  the  assay 
of  the  feed  as  containing  14.295  tons  of  zinc,  and 
the  assay  of  the  concentrate  as  containing  13.969  tons 
of  zinc,  there  could  have  been  only  .326  tons  of  zinc 
in  the  tailing? 

A.    That  is  all~there  could  havd*been. 

Q.  26.     That  is  all  the  zinc  that  was  left? 

A.  Yes;  the  rest  of  the  metal  was  in  the  concen- 
trate. Now,  the  same  way  with  the  Butte  &  Superior 
figures  I  find,  assuming  the  accuracy  in  the  zinc  assay 
of  feed  and  concentrate,  that  the  concentrates  do  not 
account  for  2.161  tons  of  zinc,  and  as  in  mill  opera- 
tions there  are  two  outlets  for  metal,  the  tailings  and 
the  concentrate,  once  it  has  got  into  the  mill,  we 
assume  that  it  has  gone  into  the  tailings. 

Q.  27.  So  that  in  that  case  if  the  Butte  &  Superior 
mill,  as  in  the  other  case,  if  the  assay  of  the  flota- 
tion feed  was  correct,  namely  that  100  tons  contained 
12.793  tons  of  zinc,  and  if  the  assay  of  the  concen- 
trate was  correct,  that  100  tons  of  feed  gave  the  con- 
centrate 10.632  tons  of  zinc,  then  there  Vvcre  2.161 
tons  of  zinc  unaccounted  for,  which  must  have  been 
lost  in  the  tailings? 

A.  Yes.  Now,  taking  the  defendant's  figures  for 
the  tons  of  zinc  in  the  tailings  from  the  treatment 
of  100  tons  of  ore  and  distributing  that  figure — for 
instance,  in  the  Timber  Butte  case,  distributing  that 
.326  tons  of  zinc  through  the  74.357  tons  of  tailings. 
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it  gives  us  an  assay  of  .438%,  which  has  been  put 
down  here  as  the  calculated  assay. 

Q.  28.  And  in  the  case  of  the  Butte  &  Superior 
the  corresponding  calculated  assay  of  the  tailings  in 
the  zinc  would  be  what? 

A.    2.789%  of  zinc  calculated  in  the  same  way. 

0.  29.  That  is 'to  say,  if  I  understand  you  cor- 
rectly, given  the  percfentage  of  zinc  stated  in  each  case 
in  the  heading,  and  the  percentage  in  the  concentrate, 
and  the  tonnages  given  for  those  two,  the  tailings 
must  have  carried  in  the  case  of  the  Butte  &  Superior. 
2.789%  of  zinc  and  in  the  case  of  the  Timber  Butte 
.438%,  of  zinc. 

A.  They  must.  Now,  the  next  column  is  the  recov- 
ered per  cent  of  zinc  in  flotation  products,  by  flota- 
tion feed  and  concentrate;  that  is,  assuming  that  the 
amount  of  zinc  as  determined  by  assay  in  the  feed  is 
correct  and  the  amount  of  zinc  in  the  concentrates  is 
correct,  taking  into  account  the  weight  of  concentrates 
produced,  the  per  cent  produced  from  the  feed,  wc 
find  that  97.72%  of  zinc  in  the  case  of  the  Timber 
Butte  mill  was  recovered  in  the  concentrate. 

Q.  30.  And  the  corresponding  figure  in  the  case  of 
the  Butte  &  Superior? 

A.  83.11%.  Now,  the  next  figure,  2i.7  there, 
stands  for  the  recovery  in  the  tailings,  assuming  the 
given  assay  figure  to  be  correct. 

O.  31.  You  don't  mean  the  recovery  "in  the  tailings; 
you  mean  the  percentage  in  the  tailings? 

A.     Well,  the  percentage  of  zinc  in  the  tailings;  it 
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is  lost,  it  is  gone  to  waste,  but  it  is  figured  in  the  same 
way  as  the  recovery  in  the  concentrates,  and  that  is 
why  I  used  the  word.  We  find  that  3.71%  of  the  zinc 
went  into  the  tailings. 

Q.  32.     Figured  on  the  tailings  assay? 

A.  Figured  on  the  tailings  assay  as  given.  We  also 
note  that  the  addition  of  this  3.71,  the  percentage  of 
zinc  in  the  tailings,  to  the  97.72,  the  percentage  of  zinc 
in  the  concentrates,  amounts  to  more  than  100%. 

Q.  33.     It  amounts  to  101.43%? 

A.  Yes.  That  is  merely  confirmatory  of  what  T 
said  before  as  to  the  tons  of  zinc  left  in  the  tailings; 
it  shows  that  if  we  take  that  tailings  assay,  .714,  we 
again  have  more  zinc  than  we  actually  had  in  the  feed, 
which  is  impossible. 

So  the  next  figure,  2.28,  shows  the  percentage  of 
zinc  lost  in  the  tailings,  figured  on  the  calculated 
assay,  .438%  zinc,  and  that  figure,  plus  97.72,  takes 
you  up  to  100%.  In  the  same  way  on  the  Butte  & 
Superior  figures  we  find  that  according  to  their  assay 
— that  is,  the  assay  computed  form  their  figures — tak- 
ing the  tonnage  of  the  tailings  for  each  month  and 
the  assay  given  for  that  month — we  find  that  13.27% 
of  zinc  was  carried  away  or  lost  in  the  tailings.  I 
have  already  mentioiied^the  recovery  in  the  concen- 
trates.    These  two  facts-  up  to  96.38. 

Q.  34.     They  do  not  reach  100? 

A.     No. 

Q.  35.  Three  or  four  per  cent  of  the  zinc  is  un- 
accounted for? 
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A.  A  little  over  3j/2%  is  unaccounted  for.  The 
next  figure,  16.89,  is  the  percentage  of  zinc  carried 
away  in  the  tailings,  assuming  that  that  unaccounted 
for  metal  has  gone  into  the  tailings  and  was  lost.  There 
is  no  justification  for  thinking  that  it  would  go  any- 
where else,  so  we  assume  that  it  went  into  the  tail 
ings,  as  we  did  with  the  Timber  Butte  figures. 

Q.  36.     In  the  last  column? 

A.  In  the  last  column  we  have  calculated — tabu- 
lated the  percentage  of  recovery  of  zinc  in  the  flota- 
tion products,  the  flotation  concentrate  and  tailing; 
that  is,  we  disregard  the  original  feed  assay  and  we 
assume  that  our  concentrate  assay  and  the  tailing  assay 
are  correct,  and  assuming  that  these  assays  we  have 


^* 

here  are  correct,  from  the  weisrhts  of  the  concentrates 

and  the  assay  of  the  concentrates,  and  the  assay  of 

the  tailings  and  the  weights  of  the  tailings  we  find  the 

total  amount  of  the  metal  present  in  the  concentrates 

and  tailings.    Adding  those  up  and  proportioning  them 

between  the  two  products,  we  find  that  in  the  case  of 

the  Timber  Butte  mill  96.34%  of  zinc  was  recovered 

in  the  concentrates  on  that  basis,  and  3.64%  was  lost 

in  the  tailings. 

Q.  37.    And  in  the  case  of  the  Butte  &  Superior 


Q.  38.     BY  THE  COURT:     Where  was  the  rest 

A.  That  4ftete  up  to  100%,  or  99.98;  that  is 
simply  a  case  of  where  the  subsequent  decimal  figure 
here  has  been  disregarded  in  tabulating  these.  In  the 
case  of  the  Butte  &  Superior  figures,  we  find,  figured 
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on  the  same  basis,  that  86.23%  of  the  zinc  was  recov- 
ered in  the  concentrates,  and  13.77%  was  lost  in  the 
tailings. 

Q.  39.  Of  those  two  methods  of  figuring  the  recov- 
ery, which,  in  your  judgment  is  the  more  reUable  and 
safer  ? 

A.  I  would  prefer  the  former  method  given  in  the 
last  column  but  one. 

Q.  40.  That  first  method,  as  I  understand  you,  takes 
the  total  zinc  in  the  feed  and  compares  it  with  the 
total  zinc  actually  recovered  in  the  concentrates,  and 
charges  off  as  loss  the  difference  between  the  two? 

A.  What  is  not  recovered  in  the  concentrates  is 
charged  off  as  lost. 

Q.  41.  What  is  not  recovered  in  the  concentrates 
is  gone? 

A.  Because  the  object  of  the  process  is  to  make 
concentrates  out  of  a  given  amount  of  ore,  and  we 
judge  our  success  by  the  amount  of  concentrates  we 
make. 

Q.  42.  And  since  there  must  be  an  assay  in  each 
case,  first  of  the  feed,  second  of  the  concentrates,  and 
third,  of  the  tailings,  which  of  those  three  are  more 
likely  to  be  correct  and  reliable,  the  first  two  and  the 
calculation  figured  on  the  first  two,  or  the  second  and 
third  and  the  calculation  figured  on  the  second  and 
third? 

A.  It  is  more  likely  to  be  accurate  to  figure  on  the 
first  two  than  the  second  and  third.  v 

Q.  43.     Now,  what  is  your  conclusion  as  to  these 
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two  operations,  the  one  at  the  Timber  Butte  mill  and 
the  other  at  the  Butte  &  Superior  mill ;  which  is  the 
better  metallurgically? 

A.  In  my  opinion  the  result  obtained  at  the  Timber 
Butte  mill  as  shown  in  these  figures  is  better  consid- 
erably than  the  result  obtained  at  the  Butte  &  Superior 
mill,  as  shown  by  these  figures. 

Q.  44.    Notably  better,  you  would  say? 

A.     I  should  say  notably  better. 

O.  45.  The  concentrate  produced  at  the  Timber 
Butte  mill  is  of  a  grade  of  54.474,  is  it? 

A.     Yes. 

O.  46.  And  the  concentrate  produced  at  the  Butte 
&  Superior  mill  is  of  a  grade  of  47.228? 

A.    Yes. 

Q.  47.  The  recovery  figured  in  the  best  way  you 
know  of,  made  at  the  Timber  Butte  mill,  is  97.72. 
is  it? 

A.    Yes. 

Q.  48.  And  that  at  the  Butte  &  Superior  mill  is 
83.11? 

A.    Yes. 

CROSS  EXAMINATION. 
BY  MR.  SCOTT: 

X-0.  49.  Will  you  give  it  as  a  general  statement,  Mr. 
Wilkinson,  that  the  accuracy  of  the  sampling  and  assay 
results  increases  as  the  values  in  the  sample  increases? 

A.    Not  as  a  general  statement,  no. 
(Witness  Excused.) 
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PARKER  C.  McILHINEY,  after  being  duly  sworn  as 
a  witness  for  plaintiff,  testified  as  follows: 

DIRECT  EXAMINATION. 
BY  MR.  WILLIAMS: 

Q.  1.  Please  state  your  name,  age,  residence  and 
occupation  ? 

A.  My  name  is  Parker  C.  Mcllhiney ;  I  am  46  years 
old;  I  reside  in  New  York;  my  occupation  is  that  of 
consulting  chemist. 

Q.  2.  State  briefly  your  education  and  qualifica- 
tions. 

A.  I  was  educated  at  the  School  of  Mines  of  Co- 
lumbia University  as  a  chemist,  and  after  I  graduated 
I  remained  for  some  post-graduate  work,  which  led 
to  a  degree  of  doctor.  Then  I  went  into  the  practice 
of  chemistry  as  a  profession,  and  I  have  been  in  that 
practice  since  about  1895,  with  offices  in  New  York. 
I  gave,  during  my  studies  at  college,  special  attention 
to  the  chemistry  and  to  the  technology  of  fats  and  oils, 
and  have  done  considerable  professional  work  in  that 
line. 

Q.  3.  Did  you  do  the  analytical  chemical  work  for 
the  plaintiff  in  connection  with  the  trial  of  the  case  of 
Minerals  Separation,  Limited,  against  Miami  Copper 
Company  ? 

A.    I  did. 

Q.  4.  Have  you  made  chemical  examinations  and 
analyses  of  the  specimens  brought  to  you  from    Salt 
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Lake  City  by  Prof.  Fulton  and  party,  marked  as  sam- 
ples obtained  at  Utah  Copper  Company,  Magna  plant? 

A.     I  have  done  so 

O.  5.  I  now  show  you  plaintiff's  exhibit  No.  253, 
and  ask  you  whether  or  not  ygu  made  the  determina- 
tions under  the  heading  "Percentage  Copper"  in  that 
table. 

A.     I  did. 

Q.  6.  Are  they  or  are  they  not  accurate  determina- 
tions of  the  copper  percentages  of  the  products  exam- 
ined by  you? 

A.    I  believe  they  are  accurate. 

O.  7.  I  call  your  attention  also  to  the  figures  in 
the  column  headed  "Oil  Upon  Products."  Did  you 
make  those  determinations? 

A.    I  did. 

O.  8.  In  your  determinations  you  have  as  the  first 
item,  "Concentrates  Vol."  which  I  understand  to  be 
volatile,  ".67%."  Then,  "Non-V"  which  I  understand 
to  be  non-volatile  ''2.U%;  total,  2.81%."  Will  you 
explain  the  meaning  of  that  description  of  your  results? 

A.  I  described  the  results  of  the  analyses  that  I 
made  of  these  products  in  this  way,  giving  separately 
the  percentage  of  volatile  oil  and  of  non-volatile  oil, 
simply  because,  in  carrying  out  the  determinations,  I 
considered  it  safer  and  more  accurate  to  determine 
first  the  volatile  oil  which  was  upon  the  samples,  and 
having  removed  that,  to  proceed  to  the  separate  deter- 
mination of  the  non-volatile  portion.  I  simply  reported 
these  results  in  the  form  in  which  I  obtained  them. 


Butte  &  Superior  Mining  Company.  4683 

Parker  C.  Mcllhiney. 

Q.  9.  And  where  would  the  line  be  drawn  as  be- 
tween volatile  and  non-volatile  in  view  of  the  character 
of  your  determination? 

A.  That  line  would  be  drawn  by  counting  as  volatile 
oil  the  oil  which  could  be  removed  from  the  product, 
ore  or  tailings  or  other  products,  by  heating  it  in  a 

o 

current  of  steam  to  a  temperature  of  about  130  C. 

Q.  10.  Now,  have  you  made  a  comparison  between 
the  results  obtained  by  you  and  the  results  reported 
by  the  Utah  Copper  Company,  Arthur  plant,  and  ap- 
pearing in  defendant's  exhibit  No.  251? 

A.     I  have  made  such  a  comparison. 

O.  11.  Now,  in  the  determination  that  you  have 
made  as  to  the  percentage  of  oil  in  the  concentrates, 
your  figure  is  2.81%,  is  it  not? 

A.     It  is. 

O.  12.  Now,  what  is  the  figure  of  the  Utah  Copper 
Company  ? 

A.  The  figure  which  is  reported  by  the  Utah  Cop- 
per Company  is,  as  I  understand  it,  the  percentage  of 
oil  contained  in  the  mixture  of  concentrate  and  oil.  I 
have  calculated  my  results  in  terms  of  the  percentage 
by  weight  which  the  oil  bears  to  the  solid  matter  upon 
which  it  is  carried,  so  as  to  make  my  report  uniform 
throughout,  both  as  to  the  amount  of  oil  added  to  the 
ore  in  the  feed,  and  as  to  the  amount  of  oil  found 
upon  the  products.  I  understand  that  this  report  is 
calculated  the  other  way,  but  I  have  calculated  from 
the  figure  given  by  the  Utah  Copper  Company  that, 
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on  the  sanie  basis  of  the  calculation  that  I  used,  tlie 
oil  would  be  2.40^  . 

O.  13.  That  is  to  say,  tlieir  figures  "Combined 
Concentrate**  which  reads  'Oil  Analysis,  Total  Weight 
of  Sample,'*  and  the  figures  "Total  \\'eight  of  Oil  Con- 
tained" and  the  figures,  "Pounds  of  Oil  per  Ton, 
46.88,'*  you  interpret  as  meaning  that  there  is  46.88 
pounds  per  ton,  the  total  weight  of  the  oil  and  solid 
matter  ? 

A.     1  understand  it  so. 

O.  14.  -\nd  making  the  correction  or  alteration  to 
correspond  to  your  method  of  computation,  what  per- 
centage do  you  find? 

-\.     2.40^r. 

O.  15.     And  what  was  your  computation? 

A.     My  result 

O.  16.     Your  result,  I  mean. 

A.     My  result  as  reported  was  2.81. 

O.  17.  Now,  what  is  the  next  figure  or  detennina- 
tion  of  yours  which  you  have  just  compared  to  the 
return  of  the  Utah  Copper  Company? 

A-    The  tailings. 

O.  18.  In  the  Utah  Copi>er  Company  report  there 
is  "No.  11  Tailing  Sample.  Cut  No.  1 — Xo.  11  Tailing 
Sample,  Cut  No.  2.**  Did  you  ascertain  these  sepa- 
rately or  together? 

A.  No;  I  mixed  the  whole  sample  together  and  then 
examined  it. 

O.  19.  What  was  your  determination  as  to  the 
rnnner  fir«;t? 
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A.     On  the  tailings  I  found  .20%  of  copper. 

Q.  20.     And  the  report  of  the  Utah  Copper  Coni- 


pany 


ofives  what  for  No.  1  ? 


A.     .165%  copper. 

O.  21.     And  for  No.  2? 

A,     For  Xo.  2,  .1\5  copper. 

Q.  22.  Xow,  are  you  satisfied  of  the  accuracy  of 
your  determination? 

A.  I  am  satisfied  that  the  assay  that  I  made  of  the 
sampled  that  I  received  is  accurate. 

O.  23.  And  the  discrepancy,  is  it  or  is  it  not  larger 
than  it  ought  to  be  for  samples  of  the  same  product? 

A.  It  is  much  larger  than  it  should  be  for  fairly 
taken  samples  of  the  same  product. 

Q.  24.  Now,  as  to  the  oil  determinations,  can  you 
resolve  the  figures  of  Utah  with  your  method  of 
determination  ? 

A.  I  can,  and  when  the  calculation  is  made  it  shows 
that  for  the  portion  of  the  tailings  sampled  just  de- 
scribed as  Cut  No.  1,  where  the  report  gives  in  pounds 
of  oil  per  ton,  6.60 — that  corresponds  by  the  method 
of  description  of  the  results  which  I  have  used  to 
.ciZ% ;  and  in  the  case  of  Cut  No.  2,  the  number  of 
pounds  of  oil  per  ton  reported  there,  which  is  5.75. 
corresponds  to  .29%. 

Q.  25.  And  what  is  your  determination  as  to  the 
total  of  the  two  cuts? 

A.  I  find  .199  per  cent  of  oil  on  the  tailings,  the 
two  samples  having  been  mixed  before  examination. 
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Q.  26.  Here  again  is  there  or  is  there  not  a  varia- 
tion such  as  would  not  be  ordinarily  expected? 

A.  The  variation  is  considerable  and  I  think  is 
larger  than  would  be  expected  to  occur  between  two 
similar  analyses  of  exactly  the  same  sample. 

Q.  27.  And,  as  to  your  determination,  are  you  or 
are  you  not  satisfied  as  to  the  accuracy  of  it? 

A.  I  am  quite  satisfied  that  the  oil  determination 
that  I  made  upon  the  sample  that''!  received  was  ac- 
curate. 

Q.  28.     Now,  what  is  the  next  comparison  to  make? 

A.     The  skimmings  of  the  first  spitzkasten. 

Q.  29.  And  that  I  take  it  is  described  as  machine 
No  1  spitzkasten,  No.  1  overflow  in  the  Utah  Copper 
Company  report? 

A.  Yes.  I  understand  that  is  the  way  they  describe 
it  in  their  report,  the  same  material  that  I  have  de- 
scribed under  the  name  of  skimmings  of  first  spitz- 
kasten. 

Q.  30.  Now,  make  the  comparison  of  their  figures 
and  yours? 

A.  As  to  the  copper,  the  Utah  Copper  Company 
reports  19.1  per  cent,  whereas  I  have  found  19.7  per 
cent.  As  to  the  oil,  they  report  412.31  pounds  of  oil 
per  ton,  and  which  calculated  into  the  same  shape  as 
the  results  that  I  have,  would  be  25.97  per  cent,  and 
my  figure  refers — my  figure  for  the  same  determina- 
tion on  the  same  material  is  26.24  per  cent. 

O.  31.    The  difference  between  these  determinations 
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as  to  copper  and  oil  is  not  a  large  or  unusual  differ- 
ence, is  it? 

A.  Well,  the  difference  in  copper  seems  to  me  much 
more  material  than  the  difference  in  the  oil. 

Q.  32.  Would  you  expect  such  a  variation  from  a 
careful  determination  from  the  same  character  of 
material  ? 

A.  I  think  that  samples  of  concentrates,  if  sampled 
perfectly  accurate^ought  to  agree  more  closely  than 
these  do  in  copper. 

Q.  33.  Now,  what  is  the  next  figure,  concentrate 
from  the  second  spitzkasten? 

A.    Yes. 

Q.  34.    Please  make  a  comparison  of  these? 

A.  On  this  product  the  Utah  Copper  Company  re- 
ports a  content  of  copper  21.25  per  cent,  whereas  my 
result  is  21.75  per  cent.  The  amount  of  oil  which  they 
report,  transformed  into  percentages  on  the  basis  that 
I  have  used,  is  5.08,  whereas  I  find  in  this  product 
4.97. 

Q.  35.  Were  you  one  of  the  party  representing  the 
plaintiff  which  visited  the  plant  of  the  Butte  &  Su- 
perior Mining  Company  on  April  29th  during  this 
trial? 

A.     I  was. 

Q.  36.  What  in  particular  were  your  duties  at  that 
inspection  ? 

A.  My  duties  on  that  day  were  to  receive  from  the 
representatives  of  the  Minerals  Separation  who  took 
samples   the   samples   as   they   were   prepared   and   to 
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seal  them  and  to  make  a  record  of  them  and  to  see 
that  they  were  brought  to  my  laboratory  safely. 

Q.  37.  Did  you  make  determinations  from  the  speci- 
mens that  were  thus  obtained? 

A.    I  did. 

Q.  38.  I  now  show  you  plaintiff's  exhibit  252,  and 
ask  you  first  whether  or  not  you  made  a  determina- 
tion of  the  percentage  of  sharps  and  slimes  in  the  con- 
centrates and  tailing-Swhich  were  of  these  specimens? 

A.    I  did. 

Q.  39.  In  what  manner  did  you  determine  what  were 
sharps  and  what  were  slimes? 

A.  By  taking  the  whole  sample  as  received,  being 
suspended  in  water  and  stirring  it  up  so  that  it  was 
uniform  and  allowing  it  to  settle  for  one  minute  and 
then  drawing  off  the  slime,  leaving  l^ehind  the  sharps 
which  had  settled. 

Q.  40.  And  the  percentages  stated  in  this  table  are 
those  that  you  arrived  at  by  that  method  of  determi- 
nation ? 

A.  Yes,  the  figures  given  for  the  weight  of  con- 
centrate slimes  and  concentrate  sharps  are  related  to 
each  other  in  exactly  the  way  in  which  I  found  them 
to  be. 

Q.  41.  Have  you  separated  the  sharps  and  slimes? 
Did  you  separately  assay  those  different  products. 

A.    I  did. 

Q.  42.  And  are  the  facts  given  in  this  table  those 
that  you  determined? 

A.    Yes,  they  are. 
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Q.  43.  And  did  you  make  any  determination  of 
separated  products? 

A.    Yes,  I  did. 

Q.  44.    And  are  those  the  figures  of  this  table? 

A.    Yes,  they  are. 

Q.  45.  The  separation  into  volatile  oils  recovered 
and  non-volatile  oils  recovered  was  or  was  not  that 
made  in  the  same  manner  as  in  regard  to  the  Utah 
specimens  ? 

A.  It  was  with  regard  to  several  of  the  Utah  speci- 
mens, but  I  did  not  separate  the  volatile  from  the  non- 
volatile in  all  of  the  Utah  specimens.  In  other  respects 
they  were  the  same  method  of  examination. 

Q.  46.  In  so  far  as  these  appear  on  this  table  and 
in  the  Utah  table,  the  method  is  the  same,  is  it  not. 

A.     Yes. 

Whereupon  an  adjournment  was  taken  until  10:00 
A.  M.,  Monday,  May  14th,  1917. 

Monday,  May  14th,  1917,  10  a.  m. 

MR.  WILLIAMS:  If  your  honor  please,  in  this 
suit,  as  we  started  with  the  original  pleadings  four 
weeks  ago  today,  I  said  to  your  honor  that  the  issues 
as  presented  were  validity  and  infringement  by  the 
defendant  at  or  before  the  filing  of  the  bill  of  com- 
plaint in  October,  1913.  We  presented  a  very  short 
opening  case,  establishing  those  facts  from  the  vievv- 
point  of  the  plaintiff,  and  the  trial  proceeded.  The 
defendant  proved  that,  since  the  first  of  January,  1917, 
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and  since  the  decision  of  the  Supreme  Court  of  the 
United  States  in  the  Hyde  case,  it  had  continued  its 
operations  with  the  sole  variation  of  the  addition  of 
considerable  quantities  of  oil,  and  the  very  definite 
use  of  soluble  frothing  agents.  The  facts  relative  to 
those  proceedings  of  the  defendant  have  very  fully 
appeared.  In  the  course  of  the  trial  we  filed  a  sup- 
plemental bill,  and  in  that  supplemental  bill  we  brought 
in  certain  new  parties,  and  I  may  say  that  under  that 
supplemental  bill  all  the  facts  as  to  title  have  been 
practically  stipulated,  insofar  as  they  were  not  pre- 
viously stipulated.  In  that  supplemental  bill  we  allege 
that  the  acts  of  the  defendant  which  were  instigated 
by  the  defendant  Hyde  or  started  by  the  defendant 
Hyde,  have  continued,  and  of  course  the  meaning  of 
that  is  that  they  continued  up  to  the  time  of  the  filing 
of  that  supplemental  bill  of  complaint. 

Then  in  connection  with  the  matter  of  the  disclaimer, 
we  made,  in  the  supplemental  bill  a  charge  of  infringe- 
ment, and  that  was  a  general  charge  of  the  continuance 
of  the  infringement  up  to  the  time  of  the  filing  of  the 
supplemental  bill  of  complaint.  Upon  careful  scrutiny 
of  that  supplemental  bill  it  seems  to  us  that  the  definite 
charge  of  infringement  of  the  other  claims,  which 
were  charged  to  be  inf  ringemeftt-  in  the  original  bill, 
claims  1,  2,  3,  5,  6,  7  and  12,  they  should  be  incor- 
porated in  the  supplemental  bill,  to  squarely  present 
the  issues  that  have  been  in  fact  raised  by  the  evi- 
dence in  this  trial — therefore  we  ask  leave  of  court  to 
amend  the  supplemental  bill  of  complaint  which  I  now 
hand  your  honor,  by  inserting  in  clause  7  thereof,  line 
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3  from  the  bottom,  after  the  word  ''disclahner,"  the 
following:  "As  well  as  claims  1,  2,  3,  5,  6,  7  and  12 
of  said  letters  patent",  so  that  the  clause  reads:  ''That 
the  processes  recited  in  claims  9,  10  and  11  in  said 
letters  patent  835120,  as  limited  by  said  disclaimer,  are 
new  and  original  inventions  of  the  patentees  thereof; 
and  said  claims  9,  10  and  11  of  said  letters  patent 
835120  as  limited  by  said  disclaimer  are  good  and  valid 
and  that  the  Butte  &  Superior  Mining  Company  had, 
subsequent  to  the  issue  of  said  letters  patent  No. 
835120,  and  prior  to  the  filing  of  the  bill  of  complaint 
herein,  and  without  the  license  or  allowance  of  the 
plaintiffs  or  either  of  them,  employed  processes  of 
concentrating  powdered  ores  covering  and  cont.^ining 
said  invention  and  inventions,  in  infringement  of  claims 
9,  10  and  11  of  said  letters  patent  835120,  as  wc'I  as 
claims  1,  2,  3,  4^  6,  7  and  12  of  said  letters  patent,  and 
continues  so  to  do,  and  has  encouraged  and  induced 
others  so  to  infringe."  I  would  change  that  word 
"continue"  to  "continues".  I  informed  the  defendant 
this  morning  of  our  intention,  so  as  not  to  make  it  a 
matter  of  surprise. 

MR.  KREMER:  We  desire  to  object  to  the  amend- 
ment at  this  time  as  untimely.  It  certainly  comes  at  a 
very  late  hour,  and  we  object  to  it  particularly  for  the 
reason  that  it  entirely  changes  the  cause  of  action 
attempted  to  be  set  forth  in  the  supplemental  bill  of 
complaint.  Reducing  it  to  simple  language,  we  find 
that  in  the  supplemental  bill  which  was  filed  over  ob- 
jection, as  your  honor  will  recall,  there  was  an  allega- 
tion of  continuing  alleged  infringement  of  claims  9, 
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10,  and  11,  those  claims  of  the  patent  which  had  to  do 
with  the  use  of  more  than  one  per  cent  of  oil.  The 
purpose  was,  as  set  forth  in  the  supplemental  bill,  to 
confine  it  to  those  particular  claims  in  order  that  they 
might  raise  an  issue  upon  those  claims  which  they 
omitted  to  disclaim.  Now,  after  having  so  framed 
their  pleading,  they  desire  to  amend  them  so  as  to 
extend  it  to  ail  those  claims  of  the  patent  which  are 
entirely  without  the  purview  of  claims  9,  10,  and  11, 
the  claims  with  reference  to  which  the  pleading  was 
originally  drawn  and  intended  to  be  drawn.  I  believe 
that  I  can  make  the  statement  quite  that  strong,  "in- 
tended to  be  drawn,"  because  of  the  fact  that  the  alle- 
gations immediately  preceding  are  the  allegations  hav- 
ing to  do  with  the  disclaimer  of  this  particular  claim, 
and  all  of  the  disclaimer  is  set  forth  there  by  way  of 
inducement  to  the  particular  part  of  infringement  of 
9,  10  and  11.  So  it  seems  to  me,  that  if  we  are  to 
construe  the  paper  as  it  is  drawn,  that  we  can  reach 
no  other  conclusion  than  that  the  cause  of  action 
attempted  there  to  be  set  forth  is  a  cause  of  action 
for  the  infringement  of  these  particular  claims  which 
they  allege  that  they  disclaim.  So,  we  object  to  it  for 
that  reason;  and  in  addition  to  that  we  would  inter- 
pose the  same  objection  that  we  interposed  to  the  filing 
of  the  supplemental  bill. 

MR.  WILLIAMS:  May  I  read  to  your  honor  the 
other  clause  of  the  supplemental  bill  which  brings  in 
these  continuing  acts,  although  not  quite  as  definitely 
as  we  want  them.  That  is  on  page  8  of  the  supple- 
mental bill  commencing  with  line  four. 

MR.  KREMER:     That  is  a  part  of  your  amended 
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bill,  isn't  it?  That  is  your  amended  bill  of  complaint, 
not  your  supplemental  bill,  and  is  so  embodied  in  your 
amended  bill  under  a  notice  that  you  served  that  it 
would  be  inserted  in  your  amended  bill  of  complaint 
upon  a  certain  page  and  at  a  certain  line.  Page  8  is 
not  a  part  of  your  supplemental  bill.  Tt  is  a  part  of 
your  amended  bill  of  complaint. 

MR.  WILLIAMS:  The  claim  is  that  the  process 
introduced  by  the  said  Hyde  into  the  Butte  &  Superior 
Mining  Company's  plant  was  continued  in  use  by  the 
said  company,  the  defendant  here,  by  and  through 
other  employes  and  under  other  superintendence,  and 
in  other  plants.  That  is  the  allegation.  Now,  that 
is  all  the  more  reason  for  not  segregating,  after  such 
a  trial  as  we  have  had  and  after  the  introduction  of 
such  evidence  as  we  have  had,  for  not  segregating  the 
cause  of  the  continuance  of  infringed  claims  9,  10  and 
1 1  from  the  other  claims  which  were  originally  charged 
to  be  infringed.  The  pleading  as  it  stands,  v/ithout 
this  amendment,  would  seem  to  support  that  special 
issue,  and  it  is  deemed  advisable  by  all  means  that  the 
])leading  should  set  forth  the  issues  which  the  trial  of 
this  case  has  practically  brought  forward  by  proof  of 
the  facts  brought  forward  by  the  defendant.  Mr.  Ken- 
yon  wants  to  say  a  word. 

MR.  KEN  YON:  The  original  bill  of  complaint 
brought  by  the  Minerals  Separation,  Limited,  alleged 
infringement  of  all  of  the  claims,  1,  2,  3,  5,  6,  7,  9,  10, 
11  and  12.  When  the  other  two  defendants  were 
joined   by   this   supplemental    bill   they   thereby   joined 
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in  this  alleged  charge  of  infringement  of  all  the  claims. 
They  became  a  party  to  them  without  themselves  spe- 
cifically repeating  the  charge  of  infringement  that  the 
owner  of  the  legal  title,  acting  for  itself  and  for  them 
had  made.  Now,  the  disclaimer  coming  along  did  not 
have  to  be  pleaded  by  supplemental  bill  at  all.  The 
authorities  so  hold.  It  may  be  pleaded  and  it  may  not 
be  pleaded.  It  need  not  be  pleaded.  Had  it  not  been 
pleaded,  it  would  by  operation  of  law  nevertheless  re- 
late back  to  the  original  pleading  of  infringement  of 
claims  9,  10  and  11.  And  that  original  pleading  made 
three  or  four  years  ago,  would,  by  operation  of  law, 
and  by  effect  of  the  disclaimer,  become  a  pleading 
that  claims  9,  10  and  11,  so  subsequently  limited  by 
disclaimer,  had  been  infringed  prior  to  the  filing  of 
the  bill.  That  is  the  legal  effect  of  a  disclaimer  under 
the  authorities,  that  it  relates  back  to  the  time  of  issue 
of  the  patent,  takes  effect  from  the  time  of  issue  of 
the  patent,  and  the  claims  affected  by  the  disclaimer 
are  in  contemplation  of  law  as  if  they  had  been  dis- 
claimed from  the  day  the  patent  issued;  and  all  cases 
of  infringement  are  to  be  determined  on  that  theory. 
So  we  need  not  at  all  have  pleaded  this  disclaimer  nor 
need  we  have  in  the  name  of  the  two  new  parties 
alleged  anew  an  infringement  that  had  been  compre- 
hensively alleged  in  the  original  bill.  And  that  clause 
7  therefore,  in  contemplation  of  law,  adds  nothing  to 
the  allegations  of  infringement  of  the  original  bill, 
excepting  only  the  one  item,  the  words  ''and  continues 
so  to  do."  That  is  to  say,  it  adds  to  the  allegation  of 
the  original  bill  that  the  act  of  infringement  was  con- 
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tinuing  at  the  date  of  the  filing  of  the  supplemental 
bill.  The  allegation  was  that  the  act  of  infringement 
of  these  three  claims  as  limited  by  the  disclaimer  was 
continuing.  Now,  the  relation  of  these  three  claims 
as  limited  by  disclaimer  to  the  other  claims  is,  as  your 
honor  has  certainly  held  in  dealing  with  this  matter 
of  disclaimer,  that  these  three  claims  certainly  cover 
and  included  in  their  original  form  what  the  other 
claims  covered  and  included.  They  cover  and  include 
all  of  them. 

And  if  they  differ  from  these  other  claims,  they 
differ  only  in  covering  more.  Now,  by  disclaimer  we 
have  cut  down  that  "more"  to  something  less  than  it 
was  originally,  but  still  not  to  something  less  than 
these  other  claims.  It  still  remains  that  these  claims 
9,  10,  and  1 1  as  limited  by  disclaimer  are,  if  they  differ 
at  all  from  the  other  claims,  broader  than  the  other 
claims.  Therefore,  the  allegation  of  infringement  of 
these  broader  claims  includes  the  allegation  of  infringe- 
ment of  the  narrower  ones,  necessarily,  in  the  nature 
of  the  case.  And  our  motion  merely  is  that  that  alle- 
gation of  infringement  there,  the  only  now  feature  of 
which  is  the  continuing  of  the  infringement  up  to 
the  date  of  the  filing  of  the  supplemental  bill,  shall  be 
the  comprehensive  including,  not  only  claims  9,  10  and 
11  as  limited  by  disclaimer,  which  are  the  broadest 
claims  in  the  complaint,  but  also  claims  1,  2,  3,  5,  6,  7 
and  12,  the  narrower  ones,  if  there  be  any  difference. 
So  that  nothing  new  is  introduced,  nothing  new  of  sub- 
stance is  introduced  by  the  amendment  we  ask  to  be 
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permitted  to  make;  and  this  merely  brings  the  pleading 
to  conform  exactly  to  the  proof. 

MR.  KRAMER:  If  your  honor  pleases,  it  seems 
to  me  that  if  the  statement  of  counsel  is  to  be  taken 
as  given,  that  that  confesses  that  this  application  is  an 
entirely  useless  application.  That  in  itself  would  be 
a  sufficient  ground  of  objection.  But  the  situation  is 
this,  briefly:  I  do  not  know  whether  your  honor  has 
examined  these  pleadings  since  we  have  amended  them, 
and  supplemental  pleadings  have  been  filed;  if  not,  I 
can  briefly  state  it  this  way :  To  the  original  complaint 
as  filed,  an  application  was  made  to  file  an  amended 
and  supplemental  bill.  The  application  was  a  joint 
application  insofar  as  the  amendment  and  the  sup- 
plemental pleadings  are  concerned.  Well,  under  the 
rule  of  practice,  the  amendment  would  have  to  be  made 
to  the  original  complaint.  The  supplemental  complain* 
is,  of  course,  as  its  name  implies,  something-  that  fol- 
lows afterwards;  therefore,  paragraph  8,  to  which  Mr. 
Williams  referred,  being  an  amendment  to  the  original 
complaint,  was  embodied  in  the  original  complaint 
under  the  rule  of  practice  by  notice  that  that  should 
become  a  part  of  the  original  complaint  at  a  certain 
point  and  place.  And  that  was  done.  Therefore  para- 
pragh  8  of  their  application,  the  paragraph  to  which 
Mr.  Williams  refers,  was  made  a  part  and  was  an 
amendment  to  the  original  complaint.  Now  that  left 
the  supplemental  complaint  a  separate  and  distinct 
pleading.  Now,  in  that  supplemental  complaint,  the 
supplemental  complaint  having  to  do  only  with  those 
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thin-s   which  had  transpired  since  the   filing  of   the 
original   complaint   and   applying   the    rule    that    Mr. 
Kenyon  has  set  forth  that  the  disclaimer  relates  back 
to  the  time  of  the  issuance  of  the  patent,  and  of  course 
that  would  be  at  a  time  preceding  the   filing  of  the 
ori-inal  complaint-therefore  we  find  that  in  the  sup- 
plemental complaint  as   filed,  a  separate  and  d.stmct 
ground  of  recovery  was  set  up.     We  argtted  that  at 
the  time,  and  that  was  filed. 

Now,   in   that  supplemental   bill   of   complaint   they 
specifically  confine  themselves  to  the  use  by  the  defend- 
ant of  claims  9,   10  and  11.     It  is  all  very  well  for 
these  gentlemen  to  say  that  of  course  the  original  com- 
plaint covers  it  all.     If  it  covers  it  all,  then  they  should 
be  satisfied.     But  the  difficulty  is  this,  and  we  might 
as  well  meet  the  crux  of  the  situation-that  perhaps 
they  have  some  fear  of  the  application  of  the  rule  of 
-Expressio  unis,  ulterior  exclusio  est."     1  think  that  is 
the  correct  quotation. 

MR.  WILLIAMS:    Very  fine;  very  fine. 
MR.   KREMER;     The   expression   in   that  supple- 
mental bill  of  one  particular  act  is  to  the  exclusion  of 
every  other  act.  and  now  that  is  the  situation  that  is 
presented  to  your  honor,  and  I  believe  that  that  is  the 
le<.al   effect   of   it.      Now,   the   <iuestion   is,   can   they 
change   their   supplemental   bill   so  as   to   show   or   to 
change  their  cuase  of  action  to  cover  that  which  they 
had  no  intention  of  covering,  if  we  arc  to  judge  from 
their  pleadings,  at  the  time  that  their  application  was 
made  to  file  that  supplemental  bill.     Now,  1  think  that 
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is  the  situation.  I  do  not  know  that  I  can  add  any- 
thing further  to  the  statement  than  that  it  is  a  mere 
simple  statement  of  law  and  fact. 

THE  COURT:  Let  us  see  where  we  are  at.  If 
w^e  have  been  sitting  here  four  weeks  trying  claims 
9,  10  and  11,  instead  of  the  whole  patent,  it  is  time 
the  court  understood  the  fact.  It  has  been  understood 
that  w^e  were  trying  the  whole  patent  except  Nos.  4 
and  8,  I  think  it  is.  Your  purpose  is  to  incorporate 
in  paragraph  7,  claims  1,  2,  3,  5,  6,  7  and  12,  which 
your  fears  incline  you  to  believe  ma}-  not  be  there? 

MR.  WILLIAMS:     Yes,  your  honor. 

THE  COURT:  And  your  understanding  is  that  we 
have  been  trying  those? 

MR.  WILLIAMS:     Yes,  your  honor. 

THE  COURT:  And  you  think  you  have  been  try- 
ing only  9,  10  and  1 1  ? 

MR.  KREMER:  No,  your  honor,  I  can  not  say 
that;  I  w^ould  not  make  that  statement.  I  say  that  on 
these  pleadings  we  have  been  trying  all  the  t:laims  of 
this  patent  except  insofar  as  the  allegations  of  that 
supplemental  bill  limit  tec,  them  to  the  right  i  )  try 
them.  In  other  words,  since  the  disclaimer  wis  ^iled 
and  since  the  decision,  we  know  that  the  Supreme 
Court  of  the  L^nited  States  declared  them  i<ivalid; 
therefore  I  think  that  under  these  pleadings  Wv^  have 
a  right  to  assume  that  in  the  continued  user  of  that 
process  under  the  pleadings  should  be  limited  to  9,  10 
and  11;  they  allege  that  w^e  have  continued  to  use  it 
at  all  times. 
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THE  COURT:  Yes,  I  see.  Your  contention  is 
that  we  have  been  trying  it  as  far  as  the  user  is  con- 
cerned, under  claims  9,  10  and  11. 

MR.  KREMER:  Your  honor  understands  that 
under  these  pleadings — confining  it  to  the  pleadings, 
for  T  do  not  want  to  make  a  general  statement 

THE  COURT:  Well,  you  think  they  are  fearful, 
and  perhaps  they  are.  Well,  it  might  be  useless,  but 
it  is  an  ancient  and  unalienable  right  to  cast  out 
anchors  to  windward,  for  counsel  to  take  precautions 
and  to  multiply  pleadings  and  words  for  fear  there 
might  be  some  loophole  through  which  the  opposite 
party  might  escape  and  the  pleader  be  hurt.  It  is  in 
line,  of  course,  with  the  safety-first  theory,  to  make 
sure;  and  so,  it  is  for  the  benefit  of  the  court  as  well, 
so  that  the  court  will  not  be  compelled  to  try  this  case 
over  again.  I  certainly  do  not  want  to  try  this  case 
again. 

Everything  has  proceeded  very  harmoniously,  coun- 
sel have  made  less  difficulties  than  we  have  often  seen 
in  this  court,  and  perhaps  the  court  has  made  less 
trouble;  but  I  do  not  want  to  go  over  this  ground 
again;  I  want  it  all  tried  here  and  now.  It  can  not 
be  any  element  of  surprise.  I  think  we  all  understood 
that  these  claims,  1,  2,  3,  5,  6,  7,  and  12,  were  being 
tried.  I  realize  now  for  the  first  time  that  9,  10  and 
11  are  being  tried;  I  thought  9,  10  and  11  were  ex- 
cluded. I  must  have  misunderstood  the  language  of 
counsel,  for  I  certainly  understood  that  9,  10  and  1 1 
were    excluded    from    consideration,    and    I    certainlv 
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understood  diat  1,  2,  3,  5,  6,  7,  and  12  were  being- 
tried.  So  this  amendment  is  in  line  with  making  it 
clear  and  explicit  now,  so  we  wall  not  have  to  try  it 
again,  therefore  the  amendment  will  be  allowed  and 
an  exception  may  be  noted.  , 

( Defendant  excepted. ) 

MR.  KREMER:  At  this  time,  without  redrafting 
the  pleadings,  I  will  ask  if  we  may  insert  in  the 
original  a  line  w^hich  is  in  accordance  with  the  plead- 
ing. 1  do  not  wanty  to  say  ''denial,"  because  I  don't 
know  just  what  it  will  be,  but  T  want  to  interline  the 
amendment  to  keep  from  redrafting  the  whole  plead- 
ings, which  are  voluminous. 

THE  COURT:  Very  well;  if  you  make  an  amend- 
ment by  interlineation,  you  can  do  that,  but  before  you 
do  it  you  had  better  call  it  to  the  attention  of  the  other 
side  and  submit  it  to  the  court  so  that  it  will  be  un- 
derstood. 

MR.  KREMER:  Yes,  your  honor,  we  will  submit 
it.  We  will  present  it  to  the  clerk  and  have  him 
initial  it. 

THE  CXWRT:     A^ery  well. 

DR.  MclLHlNEV,  recalled  for  further 

DIRECT  EXAMINATION. 
BY  MR.  WILLIAMS:  '  [ 

O.  40.  Dr.  Mcllhiney,  additionally  to  the  determi- 
nations made  by  you  of  specimens  of  the — from  the 
lUitte  (S:  Superior  mill  that  are  set  forth  in  plaintiff's 
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exhibit  252,  have  you  made  a  determination  of  the 
zinc  and  oil  contained  on  the  tailings  from  cleaner 
No.  2? 

A.     I  have. 

Q.  50.     What  was  your  determination? 

A.  1  found  in  those  tailings  8.60%  of  zinc  and 
2.02%  of  oil. 

O.  51.  You  may  state  what  the  corresponding  deter- 
mination by  the  Butte  &  Superior  Mining  Company 
are  as  they  are  stated  in  Exhibit  227. 

A.  Where  I  found  8.60%  of  zinc,  they  report 
8.65%;  where  I  report  2.02%  of  oil  they  have  2.24%. 

O.  52.     BY  THE  COURT:     More  than  yours? 

A.     Yes,  sir. 

O.  53.  MR.  VVIL.LIAMS:  Have  you  found  any 
general  relation  of  their  oil  determinations  to  your 
oil  determinations  ? 

A.  I  have  not.  Sometimes,  as  I  recall  them,  they 
are  higher  and  sometimes  they  are  lower,  though  the 
totals  agree  fairly. 

Q.  54.  WY  THE  COURT:  Let  the  court  be  clear 
on  this.      Is   this  the  tailings   from  cleaner   No.  2? 

MR.  WILLIAMS:  Tailings  from  cleaner  No.  2 
\vhich  was  sent  to  waste;  8.60'^v    of  zinc. 

THE  COURT:     Proceed. 

O.  5+.^  MR.  WILLIAMS:  Did  you  make  any 
examination  of  the  pulp  obtained  from  defendant's 
mill,  for  the  purpose  of  determining  whether  or  not 
there  was  pine  oil  in  the  jnilp? 
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A.     I  did. 

O.  56.     And  what  did  you  find? 

A.     I  found  that  there  was  pine  oil. 

O.  57.  Have  you  made  examination  of  the  pine 
oils  supplied  by  the  defendant  to  determine  whether 
or  not  they  contain  a  soluble  frothing  agent? 

A.     I  have  made  such  determinations. 

O.  58.  And  do  you  find  that  the  pine  oil,  besides 
containing  a  soluble  frothing  agent,  contains  insoluble 
material  ? 

A.  Yes;  the  pine  oil  contains  both  soluble  and 
insoluble  portions. 

O.  59.  Did  you  examine  specimens  obtained  from 
the  defendant  of  an  operation  performed  in  court 
by  Dr.  Sadtler  in  a  gabbett,  said  to  represent  the 
disclosure  of  the  California  Journal  of  Technology? 

A.     1  did  examine  such  a  specimen. 

Q.  60.  What  did  you  find  as  to  the  copper  con- 
tent— it  having  been  stated  that  the  ore  was  a  copper 
ore? 

A.  I  found  that  the  ore  itself  contained  .85%  of 
copper;  that  the  concentrate  contained  2.33%,  and 
that  the  tailings  contained  .59%. 

O.  61.  And  what  was  the  recovery,  on  those  fig- 
ures ? 

A.     That  would  indicate  a   recovery  of  40.96%. 

O.  62.  Did  you  examine  the  specimen  of  kerosene 
oil  supplied  by  the  defendant  as  corresponding  to 
that  used  by  Mr.  Phillips  in  his  25%  kerosene  oil 
experiment  made  in  court? 
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A.     I  did. 

Q.  63.  What  was  your  examination  and  what  did 
you  find? 

A.  I  found  that  it  contained  a  soluble  frothing 
agent,  and  I  separated  that  frothing  agent  from  the 
main  body  of  the  oil  by  dissolving  it  in  water,  and 
examined  the  water  separately,  and  found  that  it 
gave  every  evidence  of  containing  a  soluble  frothing 
agent. 

Q.  64.      Did  you  make  any  concentration? 

A.  Yes;  I  not  only  examined  the  water  solution 
itself,  but  I  concentrated  the  ingredients  into  a  smaller 
volume  by  distillation  or  by  rectification,  and  found 
that  the  liquid  when  concentrated  gave  more  marked 
indications  than  the  original  water  solution  from 
which  that  rectified  material  was  obtained. 

Q.  65.     Was  there  any  odor  about  it? 

A.  Yes,  there  was.  The  w^ater,  after  having  been 
separated  from  the  kerosene,  carefully,  had  an  odor 
which  was  entirely  different  from  that  of  kerosene, 
which  v^as  rather  indeterminate  in  character,  but  I 
should  be  most  inclined  to  refer  it  to  some  kind  of 
'  ])ine  oil  or  some  trace  of  wood  product. 

Q.  66.  Did  you  examine  the  specimen  of  kerosene  or 
petroleum  distillate  supplied  by  the  defendant  as  cor- 
responding to  that  used  by  Mr.  Dosenbach  in  his 
experiment  with  25%  of  kerosene,  said  to  represent 
the  Kirby  patent? 

A.     I  did,  and  I  found  the  material  to  show  qualita- 
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tively  the  same  character  as  the  kerosene  sample  that 
I   have  just  described. 

Q.  67.     That  is  to  say,  what  did  it  contain? 

A.     A  sokible  frothing  agent. 

Q.  68.  Did  you  make  any  tests  of  the  Butte  & 
Superior  oils  for  the  purpose  of  determining  the  pres- 
ence or  absence  of  grease? 

A.  I  did;  I  examined  the  oils  which  1  had  extracted 
from  the  various  products,  and  I  found  that  they 
all  contained  a  large  proportion — say  from  between 
one-half  to  two- thirds  of  a  solid  grease.  I  examined 
this  solid  grease  particularly  in  the  case  of  that  ob- 
tained from  the  slimes  of  concentrates,  and  I  found 
that  it  had  a  m\)lting  point  of  approximately  36°  C, 
and  that  in  that  case  it  constituted  47.6%  of  the 
whole  of  the  oil  which  had  been  extracted  from  those 
concentrate  slimes. 

Q.  69.  I  have  computed  as  97°  F.  about;  will  you 
accept   that   computation? 

A.     I   will  not  dispute   that  computation. 

O.  70.     Did  you  separate  this  solid  material? 

A.  T  separated  it  in  the  course  of  the  analysis 
that  I  made  of  all  these  Butte  &  Superior  materials. 

O,  7\.     Have  you  a  specimen  with  you? 

A.     T  have.     (Producing  small  bottle.) 

O.  72.  1  note  that  you  have  marked  upon  the  bot- 
tle containing  this  specimen  "non-volatile  oil  recovered 
from  slimes  concentrates,  defendant's  plant,  April  29th, 
1917."  Is  that  a  proper  description  of  this  specimen 
that  you  have  produced? 
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A.     It  is. 

MR.  WILLIAMS:  I  offer  the  specimen  in  evi- 
dence. 

Specimen    admitted    without    objection    marked 
PLAINTIFF'S  EXHIBIT  No.  276. 

CROSS   EXAMINATION, 
BY  MR.  SCOTT: 

X-Q.  7?>.  Could  you  say,  or  do  you  know  that 
the  solid  grease  you  say  you  got  from  the  concen- 
trate slimes  was  not  adsorbed  at  the  surface  of  the 
bubbles  and  therefore  not  active  in  the  flotation  opera- 
tion? 

MR.  WILLIAMS:  It  rather  seems  to  me  that 
the  question  covers  a  scientific  theory  of  the  opera- 
tion as  carried  on,  and  the  witness  has  come  here 
and  told  us  of  the  results  of  the  examination  of  the 
products  only.  It  seems  to  me  the  scope  of  the  ques- 
tion is  beyond  that  of  the  direct  examination,  and 
that  it  is  inadmissible. 

MR.  SCOTT:  I  think  I  will  accept  your  honor's 
ruling  without  argument. 

THE  COURT:  It  seems  to  me  that  that  is  so; 
anything  within  the  range  of  the  direct  examination, 
of  course,  is  proper,  or  anything  within  the  range  of 
the  science  disclosed  in  this  examination.  It  seems 
to  me  now  that  you  are  going  into  the  practice  and 
theory  of  flotation,  while  this  gentleman  testified  onlv 
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as    to    ihe    results    of    certain    assays.       The    objection 
will  he  sustained. 

Defendant   excepted. 
MR.   SCOTT:      Xo    further  cross   examination. 

\m.    WILLIAM    Ai:\M).\    i.ROSVFA'OR.    Recalled, 
testified   as    follows: 

DIRECT  LX.\M1.\.\T10X. 

\\\  MR.  W  1LLL\.\LS: 

Q.  1.  Dr.  Grosvenor  you  exhibited  to  the  court 
certain  moving  pictures.  Please  state  whether  or  not 
these  pictures  were  prepared  under  your  direction  and 
supervision  and  in  your  presence;  and  in  e^eneral 
whether  you  took  ])recautions  to  see  that  the  experi- 
ments ^of  a  reliable  character  and  that  they  were 
accurately    j)ortrayed    in    the    pictures? 

A.  Every  such  precaution  was  taken.  No  one  of 
the  pictures  was  taken  out  of  my  presence,  and  in 
nearly  every  case  I  participated  in  the  actual  opera- 
tion, either  manipulating  the  experiment  or  operating 
the  camera.  In  some  cases  the  work  was  of  such  a 
character  that  I  preferred  to  have  someone  else  do 
both  of  these  things  in  order  that  I  might  watch  with 
greater  care  exactly  what  was  going  on  and  be  able 
to  identify  the  accuracy  of  the  picture  presentation 
of  it.  There  is  no  one  of  these  pictures  that  does  not 
correspond  exactly  with  what  I  saw^,  so  far  as  the 
quickness  of  the  eye  would  permit  it  to  be  seen,  and 
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not  once  but  many  times,  because  these  experiments 
v\ere  all  repeated  in  various  forms  in  order  to  ascer- 
tain the  methods  which  would  most  clearly  photograph 
the  thing  we  had  learned  to  know  occurred.  When 
taken,  the  negatives  were  in  every  case  marked  for 
identification  and  in  ahiiost  every  case  were  developed 
in  niy  presence.  Having  identified  negatives  it  is 
always  possible  to  identify  with  certainty  the  correct- 
ness of  the  positives  prepared  from  those  negatives. 

O.  2.     And  have  you  done  so  with  these  pictures? 

A.  That  has  been  done;  and,  beyond  that,  the  facts 
which  the  positives  represent  I  know  to  have  been  the 
thing  which  occurred. 

MR.  WILLIAMS:  I  offer  in  evidence  the  moving 
picture  films. 

Picture  films  admitted  in  evidence  and  marked 
PLAINTIFF'S    EXHIBIT   277. 

MR.  WILLIAMS:  There  is  a  stipulation  which  we 
made  when  the  defendant  showed  magic  lantern  slides, 
that  the  film  should  remain  in  the  custody  of  counsel, 
but  we  propose  to  leave  these  films  with  your  honor 
during  the  time  that  the  case  is  under  consideration, 
because  they  may  be  separately  examined  with  a 
magnifying  glass  for  the  purpose  of  determining  any 
question. 

Q.  3.  Now,  Dr.  Grosvenor,  did  you  attend  the 
magic  lantern  exhibition  of  Prof.  Phillips,  and  have 
you  examined  the  photographs  that  were  offered  in 
evidence  during  his  testimony? 
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not  once  but  many  times,  because  these  experiments 
were  all  repeated  in  various  forms  in  order  to  ascer- 
tain the  methods  which  would  most  clearly  photograph 
the  thing-  we  had  learned  to  know  occurred.  When 
taken,  the  negatives  were  in  every  case  marked  for 
identification  and  in  almost  every  case  were  developed 
in  my  presence.  Having  identified  negatives  it  is 
always  possible  to  identify  with  certainty  the  correct- 
ness of  the  positives  prepared  from  those  negatives. 

O.  2.    And  have  you  done  so  with  these  pictures? 

A.  That  has  been  done;  and,  beyond  that,  the  facts 
which  the  positives  represent  I  know  to  have  been  the 
thing  which  occurred. 

MR.  WILLIAMS:  I  offer  in  evidence  the  moving- 
picture  films. 

Picture  films  admitted  in  evidence  and  marked 
PLAINTIFFS   EXHIBIT   277. 

MR.  WILLIAMS:  There  is  a  stipulation  which  we 
made  when  the  defendant  showed  magic  lantern  slides, 
that  the  film  should  remain  in  the  custody  of  counsel, 
but  we  propose  to  leave  these  films  with  your  honor 
during  the  time  that  the  case  is  under  consideration, 
because  they  may  be  separately  examined  with  a 
magnifying  glass  for  the  purpose  of  determining  any 
question. 

Q.  3.  Now,  Dr.  Grosvenor,  did  you  attend  the 
magic  lantern  exhibition  of  Prof.  Phillips,  and  have 
you  examined  the  photographs  that  were  offered  in 
evidence  during  his  testimony? 
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A.     T  did  both. 

Q.  4.  What  have  you  to  say  generally  as  to  those 
photographs  ? 

A.  That  the  photographic  work  was  excellent  and 
accurately  portrayed  what  was  seen  under  the  condi- 
tions present;  but  that  the  conditions  chosen  for  photo- 
graphing were  of  a  character  that  did  not  at  all  dis- 
close the  critical  or  important  points  with  regard  to 
the  character  or  composition  or  the  construction  of 
the  froth.  That  instead  of  representing  a  froth  in 
layers  of  such  thickness  and  so  illuminated  that  it 
would  be  possible  to  judge  anything  about  the  con- 
struction of  the  froth,  the  conditions  chosen  for  the 
photographs  were  those  which  would  represent  the 
surface  similarity  of  the  froth  and  give  us  no  in- 
formation as  to  their  make-up.  I  would,  therefore, 
regard  them  as  having  no  technical  value  in  deciding 
what  the  character  of  the  froth  was  and  certainly 
no  value  in  deciding  as  to  its  recovery  or  composi- 
tion. 

Q.  5.  There  was  a  phenomenon  to  which  attention 
was  called  when  these  photographs  w^ere  exhibited, 
what  I  might  call  the  ''two  spot"  phenomenon?  What 
have  you  to  say  in  regard  to  that? 

A.  That  I  cannot  attach  any  such  importance  to 
that  as  was  indicated  by  Prof.  Taggart's  testimony 
because  while  the  dual  spot  may  possibly  have  been 
due  to  the  reflecttao,  layer  of  oil  on  the  inside  of 
the  bubble  between  the  air  and  the  metallic  particle, 
I    have   made    hundreds    if    not    thousands    of    photo- 
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graphs  of  the  actual  interiors  of  the  bubbles  themselves, 
taken  with  the  sectional  bubble  holder  that  was  spoken 
of  the  other  day,  close  up  against  the  side  of  a  cell 
so  that  I  was  able  to  photograph  directly  what  was 
going  on  within  the  bubble,  and  it  has  been  proven 
very  clearly  that  just  such  reflections  may  be  obtained 
from  layers  of  particles  where  they  can  be  seen  quite 
clearly  exposed  to  the  air  on  the  inside  of  the  bubble 
with  no  modifying  agent  of  any  kind  present  in  the 
mixture.  In  fact,  one  of  the  chief  difficulties  that 
I  have  so  far  been  unable  wholly  to  overcome,  so 
as  to  secure  satisfactory  pictures  for  projection  of 
just  what  is  going  on  inside  the  bubbles,  has  been 
that  there  have  been  so  many  reflections,  there  hai^^ 
been  so  many  difficulties  in  securing  the  absence  of 
reflections  from  the  film  itself,  what  we  call  hallation 
effect,  the  brilliant  glarey  spots  in  pictures  due  to 
excessive  light  diffused  from  a  point,  I  have  been 
unable  to  eliminate.  That  I  think  is  supported  by 
each  of  the  pictures  themselves  because  they  by  no 
means  exhibit  a  universality  of  two  spots.  In  many 
cases  there  are  more  than  two,  and  in  some  cases 
there  do  not  seem  to  be  any.  The  reflections  from 
the  interiors  of  such  bubbles  are  extremely  com- 
plicated, and  as  I  say  I  have  found  it  almost  impos- 
sible to  get  simply  illumi^iyting  effects. 

Q.  6.  Now,  have  you  any  photographs  taken  from 
parts  of  the  films  that  you  would  like  to  put  in 
evidence. 

A.     In  connection  with  the  question  of  oil  and  air 
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froths  and  particularly  the  photographic  presenta- 
tion of  the  froths  that  are  shown  as  micro- 
scopic slides,  I  have  selected  a  few  of  the  pictures  from 
the  films  for  reproduction  and  enlargement  in  order 
to  show  that,  properly  taken,  it  is  easy  to  see  when 
illuminated  from  the  rear  a  great  deal  of  the  actual 
structure  of  the  froths  themselves.  That  is  not  only 
clearly  indicated  by  the  projection  on  the  screen,  but 
is  indicated  where  it  can  be  more  easily  examined  in 
these  enlargements.  In  the  air  froth  of  which  these 
five  constitute  the  series,  it  is  possible  to  see,  when 
properly  illuminated,  not  merely  the  face  of  the  bub- 
ble but  see  through  the  bubble  and  judge  to  a  great 
extent  the  location  and  character  of  attachment  of  the 
mineral  particle  when  the  froth  was  manipulated,  as 
this  froth  was  during  the  taking  of  the  moving  pic- 
tures, between  glass  frames,  through  the  rear  one  of 
which  the  illumination  was  past  and  through  the  front 
one  of  which  the  picture  was  taken. 

The  numbers  on  the  back  of  these  photographs  are 
rather  algebraic,  but  A-1,  A2,  A3,  A4  and  A5  are 
the  air  froths.  The  numbers  1,  2,  3,  4  and  5,  in- 
dicate the  order  in  which  they  were  selected  as  the 
froth  was  more  and  more  manipulated.  In  a  similar 
manner  01,  2,  3,  4  indicate  the  order  of  the  pictures 
taken  of  the  oil  froths,  the  characteristic  difference 
being  that  the  oil  froth  does  not  show  either  the 
transparency  between  the  granules  of  mineral  on  the 
bubbles  or  the  attachment  of  the  particles  of  mineral 
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to  the  edges  of  the  bubbles  during  manipulation, 
as  the  air  moved  in  and  out  of  the  froth. 

Q,  7.  Now,  what  does  the  photograph  marked  04 
show?  ^ 

A.  It  shows  the  residue  of  oil  entrapp64  mineral 
from  which  manipulation  has  enabled  or  caused  suf- 
ficient of  the  air  to  slip  away  so  that  the  buoyancy 
of  the  froth  as  a  whole  was  not  sufficient  to  sup- 
port its  load  of  mineral,  and  it  corresponds  roughly 
to  the  sinking  portion  of  the  Elmore  float  indicated 
in  one  of  the  pictures  where  the  oil  became  overloaded 
by  too  much  of  mineral  and  dropped  to  the  bottom. 
That  is  a  photograph  of  this  oil  froth  after  the  escape 
of  a  portion  of  the  air  dropping  to  the  bottom  and 
passing  out  of  the  frame  work  of  the  picture,  beyond 
the   reach   of   the   lens. 

MR.  WILLIAMS:  The  photographs  produced  by 
the  witness  are  offered  in  evidence. 

Photograph  0-1  admitted  in  evidence  and 
marked   PLAINTIFF'S  EXHIBIT  278. 

Photograph  0-2  admitted  in  evidence  and 
marked   PLAINTIFF'S   EXHIBIT   279. 

Photograph  0-3  admitted  in  evidence  and 
marked  PLAINTIFF'S  EXHIBIT  280. 

Photograph  0-4  admitted  in  evidence  and 
marked  PLAINTIFF'S  EXHIBIT  281. 

Photograph  A-1  admitted  in  evidence  and 
marked  PLAINTIFFS  EXHIBIT  282. 
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Photograph  A-2  admitted  in  evidence  and 
marked  PLAINTIFF'S  EXHIBIT  283. 

Photograph  A-3  admitted  in  evidence  and 
marked  PLAINTIFFS  EXHIBIT  284. 

Photograph  A-4  admitted  in  evidence  and 
marked  PLAINTIFF'S  EXHIBIT  285. 

Photograph  A-5  admitted  in  evidence  and 
marked  PLAINTIFF'S  EXHIBIT  286. 

CROSS  EXAMINATION, 
BY  MR.   SCOTT: 

X-Q.  8.  Do  I  understand  you,  doctor,  to  say  that 
these  are  reproductions  from  the  moving  picture 
films  ? 

A.     They  are. 

X-Q.  9.     From  the  ones  that  were  exhibited? 

A.  Yes,  enlargements  of  certain  individual  pic- 
tures along  the  line  and  the  numbers  indicate — al- 
though not  in  equal  division — they  indicate  the  order 
in  which  these  pictures  succeeded  each  other  some- 
where in  the  line. 

X-Q.  10.  Then  the  set  that  you  have  marked 
with  the  letter  "A,"  A-1  to  A-5,  they  represent  the 
same  froth? 

A.     Air   froth,  yes. 

X-Q.   11.     And  the  same  one? 

A.  The  same  one  that  is  shown  in  the  moving 
pictures. 

X-Q.    12.     And   I   have   forgotten   the   amount   of 
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oil  that  was  used  in  making  this  air  froth? 

A.     Do  you  want  it  accurately  or  approximately? 

X-Q.   13.     Oh,  approximately. 

A.  About  two-tenths  of  a  per  cent;  merely  a  small 
amount. 

X-Q.  14.  And  this  other  one  as  I  remember 
was  about  16  or   17  per  cent? 

A.     Approximately  that. 

X-Q.  15.  Do  the  moving  pictures  show  any  con- 
trast between  froths  where  the  quantity  of  oil  does 
not  differ  so  much  as  in  the  case  of  these  two  sets 
that  have  just  been   introduced? 

A.  They  do.  I  don't  suppose  you  mean  these  par- 
ticular ones  because  these  particular  ones  were  just 
of  particular  froths.  But  the  same  thing  is  shown  in 
other  pictures,  the  same  difference,  not  in  degree, 
not  in  the  same  way  exactly,  but  the  difference  is 
l)hotographed. 

X-Q.  16.  Now,  in  commenting  on  Mr.  Phillips' 
pictures  you  stated  that  they  were  not  taken  in  such 
a  way  as  to  exhibit  the  important  characteristics  of 
the  froth.  Now,  I  wish  you  would  state  what  these 
important  characteristics  are? 

A.  From  the  indications  in  my  experimental  work 
it  is  quite  important  to  know  with  regard  to  the 
froth  whether  there  is  a  considerable  excess  of  oil 
immediately  associated  in  contact  with  the  air  and 
the  mineral  coming  between  the  two.  That  could 
not,  so  far  as  T  can  see,  be  judged  from  these  photo- 
graphs. 
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A' 
X-Q.    16X-      And   that   is   the   thing  ^Yhich    I   take 

it  you  regard  as  constituting  the  distinction  between 

what  you  term  an  air   froth  and  what  you   term  an 

oil    froth,   namely,    the   amount   of   oil   separating   the 

mineral    from   the   air   contained   in   the  bubbles? 

A.  In  a  sense,  yes.  In  a  mineral  froth  it  is 
])ossible  to  judge  whether  the  mineral  is  attached  to 
the  air  bubble  by  such  examination,  and  I  think  that 
attachment  is  the  vital  thing. 

X-0.  17.  And  in  its  final  analysis  this  question 
of  distinction  in  the  mode  of  attachment  resolves 
itself  merely  into  what  you  referred  to  before,  doesn't 
it,  namely  the  thickness  of  the  oil  layer  or  the  thick 
ness  of  the  oil  intervening  between  the  mineral  par- 
ticle and  the  interior  of  the  bubble? 

A.     No,  that  does  not  by  any  means. 

X-0.  18.     That  is  what  I  was  trying  to  get  at. 

A.  I  think  my  testimony  has  made  it  quite  clear 
that  whether  things  do  attach  or  do  not  atfach  is 
dependent  upon  the  strain  to  which  they  are  subject, 
the  character  of  the  materials  between  them,  and  in 
this  specific  instance  the  size  of  the  particle.  There 
are  many  of  tho^e_conditipns.  But  what  I  meant  to 
brmsf  out  was  that  me  oil  under  consideration,  the 
reason  for  taking  such  photograph  is  that  it  shows 
the  presence  or  absence  of  the  oil,  which  is  vital. 
That  is,  not  merely  the  amount  of  oil  which  is  poured 
into  the  system,  but  the  amount  of  oil  which  is  actu- 
ally engaged  in  co-operative  action  between  the  bubble 
and  the  mineral.     An  immense  amount  of  excess  oil. 
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either  useless  or  harmful  may  be  put  in.  But  by 
examination  of  the  froth  it  is  possible  in  my  opinion 
to  determine  whether  the  effect^  of  that  oil  has  been 
injurious,  provided  the  pictures  are  taken  in  the 
proper  way. 

X-O.  19.  Well,  now,  knowing  that  you  do  not 
profess  to  be  conversant  with  metallurgical  practices, 
allowing  for  that  fact,  but  just  as  a  matter  of  or- 
dinary common  sense  wouldn't  you  think  that  the 
real  test  of  whether  the  excess  of  oil  was  injurious 
and  was  interfering  with  the  process  would  be  the 
practical  results  obtained,  namely  the  efficient  recovery 
of   a   desired   mineral. 

A.  If  I  were  satisfied,  as  I  am  not  by  any  means, 
i  have  testified  to  the  contrary,  that  such  oil  as  was 
put  in  might  and  must  of  necessity  take  part  in  the 
actual  operation  of  flotation,  I  would  be.  But  if  you 
simply  tell  me  that  so  many  pounds  of  oil  have  been 
put  into  the  system,  and  that  you  have  made  such  a 
recovery,  admitting  that  the  recovery  may  be  excel- 
lent, it  does  not  follow  that  these  oils  were  not  cap- 
able of  being  injurious,  if  they  had  been  left  in  a 
position  to  exercise  their  injurious   function. 

X-Q.  •  20.  Well,  the  fact  that  we  have  assumed 
that  the  recovery  is  satisfactory  would  in  itself  be 
evidence,  would  it  not,  that  the  oil  had  been  present 
in  such  a  way  as  not  to  function  injuriously?      ' 

A.  If  the  recovery  were  satisfactory  it  would  indi- 
cate to  my  mind  that  something  had  been  done  to 
prevent  that  oil  from  doing  harm. 
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X-Q.  21.  And,  for  instance,  what  might  some  of 
those  things  be  that  could  be  done  to  prevent  the 
oil   from   doing  harm? 

A.  Over  aeration,  and  carrying  it  away  in  the 
Imbbles,  over  agitation  or  emulsification  or  a  num- 
l)er  of  things  may  cause  it. 

X-Q.  22.  By  ''over  aeration"  I  take  it  that  you 
mean  agitation  sufficient  to  create  enough  bubbles 
to  adsorb  the  oil? 

A.  That  would  be  one  way  of  putting  it.  Another 
way  would  be  agitating  it  so  as  to  offset  the  pos- 
sible injurious  effects  of  the  excess  oil. 

X-Q.  23.  Now,  doctor,  will  you  explain  the  mech- 
anism that  you  used  in  getting  the  magnified  bubble 
pictures  which  you  exhibited  in  the  motion  pictures? 

A.  To  simplify  that  explanation  I  took  the  liberty 
of  making  a  sketch,  which  is  very  rough,  but  will 
illustrate  the  type  of  apparatus  used  and  is  some- 
thing like — somewhat  near  about  half  size.  The  up- 
per portion  of  the  apparatus  marked  "A"  is  merely  a 
chamber  or  box  for  receiving  the  liquid  and  provid- 
ing a  sort  of  reservoir  for  any  excess  or  variation 
in  the  column  that  there  might  be  with  the  entrain- 
ment  of  air.  That  in  the  particular  apparatus  used 
was  made  of  wood  painted  on  the  inside  with,  as  1 
recall  it,  an  asphalt  paint.  I  satisfied  myself  that 
it  had  no  modifying  action  on  the  liquid  by  testing  it. 
The  part  marked  ''B"  consists  of  a  flat  rectangular 
column  of  optical  plate  glass  of  approximately  the 
section    shown    through    which    the   current    of   liquid 
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passed  downward,  and  at  the  bottom  of  which  there 
was  the  so-called  bubble  tube,  or  an  alundum  bub- 
bling tube,  which,  consisted  of  a  brass  tube  in  the 
upper  edge  of  which  is  a  tube  of  alundum  through 
which  thc^ir^anj^^forced. 

X-0.   2-K  ^  "WhalTkind   of   material   is   alundum ? 

A.  Alundum  is  a  product  of  the  Northern  Abras- 
ive Company  I  think  the  name  is.of  Niagara  Falls  and 
it  is  a  fused  oxide  of  aluminum.  It  was  selected 
I>ecause  of  its  great  porosity  and  extreme  fineness 
of  its  pores  so  that  we  could  introduce  air  in  very 
minute  streams  and  ascertain  the  tendency  to  aggre- 
gate and  coalesce,  or  on  the  other  hand  the  action 
of  the  frothing  agent  in  preventing  cftek- coalescence. 
The  choice  of  this  particularly  finely  grained  material 
was  dictated  by  the  fact  that  it  is  non-metallic  in 
character  and  therefore  the  bubbles  do  not  tend  to 
gather  and  aggregate  on  its  surface  and  produce 
what  might  be  called  false  or  premature  coalescence. 
Well,  returning  to  the  diagram.  Air  pressure  ap- 
plied to  the  cell  of  the  alundum  tube  marked  "C" 
would  cause  the  air  to  ]:)ubble  up  through  the  falling- 
volume  of  liquid  in  the  observing  chamber  "B";  and 
if  nothing  were  done  to  prevent  the  rise  of  liquid 
in  that  column  the  air  bubbles  w^ould  tend  to  make 
that  liquid  rise.  To  overcome  that  tendency  a  con- 
tinuous circuit  was  secured  through  the  lower  block 
of  the  apparatus  ''D,''  and  a  return  pipe  "E"  of  glass 
which  served  to  carry  the  liquid  back  into  the  reser- 
voir.     The    action    of    the    pipe    "E"    gives    rise    for 
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the  name  attached  to  the  cell,  "the  air  lift  cell"  be- 
cause by   injecting  air  at  the  bottom — 

X-0.  25.  MR.  WILLIAMS:  Mark  the  pipe 
through  which  air  is  injected. 

A.  By  injecting  air  into  the  bottom  of  the  column 
"E"  through  the  pipe  ''F,"  it  is  possible  to  cause 
a  continuous  and  even  rise  of  the  liquid  in  the  column 
*'E"  and  maintain  an  active  circulation  in  the  ap- 
paratus; and  likewise  possible  to  control  the  rate  of 
that  circulation  so  that  the  rising  of  the  bubbles 
here  in  the  column  "R''  could  be  retarded  to  a  suf- 
ficient extent  to  permit  us  to  get  a  series  of  photo- 
graphs that  would  make  the  progressive  afjj^roach 
and  coalescence  clearly  visible  in  the  moving  pltture. 
Unless  we  have  about  nine  pictures  of  anything 
which  is  passing  across  the  field  of  view,  the  pic- 
tures become  jumpy  and  it  is  difficult,  if  not  impos- 
sible, to  follow  the  smooth  progressive  movement.  That 
is  the  reason  for  selecting  this  method  of  observation, 
because  it  is  tantamount  to  moving  our  camera  up- 
ward with  the  bubble  or  moving  the  vessel  of  liquid 
downward   against  it. 

MR.  WILLIAMS:  I  offer  the  diagram  prepared 
by    Dr.    Grosvenor   in   evidence. 

Diagram    admitted    in     evidence     and     marked 
PLAINTIFF'S    EXHIBIT    287. 

MR.  KENYON:  To  complete  the  matter  of  title, 
plaintiff's    counsel    offers    in    evidence   the   agreement 
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of  July  8th,  1913,  between  Minerals  Separation,  Limit- 
ed and  Minerals  Separation^  American  Syndicate, 
1913,  Limited,  being  Exhibit  A  attached  to  the  sup- 
plemental Bill  of  Complaint,  and  the  same  is  marked 
plaintiff's  exhibit  No.  288. 

Document  admitted  in  evidence  as  PLAIN- 
TIFF'S EXHIBIT  288. 
MR  KENYON:  Also  a  copy  of  the  bill  of  sale 
from  Minerals  Separation^  American  Syndicate,  1913, 
Limited,  to  Minerals  Separation,  North  American 
Corporation,  being  exhibit  B  attached  to  the  supple- 
men^biU  of  complaint  and  the  same  is  marked 
Plaintiff's  exhibit  No.  289. 

Bill    of    Sale    admitted    in     evidence    marked 

PLAINTIFF'S  EXHIBIT  No.  289. 

MR    KENYON;     It   is    stipulated    that    exhibits 

288  and  289  may   be   received   in  evidence  with  the 

full    force    and   effect    that    the    originals    themselves 

would  have  had? 

MR.    KREMER:      Yes:    you    slate    that    they    are 

copies  of  the  original? 

MR.  KENYON:     Yes,  they  are  copies  of  the  ex- 
hibits attached  to  the  complaint. 

MR.    KREMER:      It    is    covered    by    the    general 
stipulation,    I   believe. 
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James  Wilding. 
JAMES  WILDING,   recalled   for   further 

DIRECT  EXAMINATION, 
BY  MR.   KEN  YON: 

Q.  1.  MR.  KEN  YON:  Mr.  Wilding  desires"  to 
make  a  few  corrections. 

THE  WITNESS:  If  your  honor  please,  I  would 
like  to  make  an  explanation  in  regard  to  the  tables 
submitted  on  Saturday  afternoon,  and  also  to  make 
two  corrections  in  my  answers  to  questions  of  counsel 
for   the   defendant. 

Explanation  of  the  tables.  My  four  tables  con- 
tain columns  which  were  not  used  at  all  in  arriving 
at  the  ultimate  answer  of  results.  They  are  the  col- 
umns of  Ratio  of  Concentration,  the  tons  of  tailings, 
and  the  assays  of  tailings.  They  are  of  interest 
as  showing  the  degree  of  accuracy  with  which  the 
operations  leading  to  the  figures  on  defendants  Ex- 
hibit's had  been  carried  out;  but  had  they  been  om- 
itted, the  result  would  be  the  same. 

The  corrections  I  would  like  to  make  are  in  ans- 
wer to  Mr.  Scott's  question  ?»Nos.  278  and  279,  page 
2653  of  the  transcript.  In  the  first  question,  No. 
278  was,  "taken  by  reliable  sampling  means,"  and 
279,  "and  assayed  presumably  by  reliable  assayers?" 
My  answers  to  these  questions  was  yes.  I  did  not 
mean  to  express  any  opinion  as  to  the  reliability  of 
the  methods  of  sampling  and  assaying  at  the  Chino 
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mill.  I  don't  know  what  those  methods  are.  In  a 
previous  answer  I  had  given  an  opinion  that  the  work 
on  which  Mr.  Wicks'  figures  were  based  must  have 
been  inaccurate,  as  they  are  not  reasonably  consist- 
ent with  each  other,  and  I  could  not  say  at  what 
stage  the  work  was  inaccurate.  My  own  work  on 
these  figures  was  pure  arithmetic,  as  I  explained, 
and  is  accurate. 

In  answer  to  Mr.  Scott's  question  288,  I  said  "I 
can  not  express  an  opinion  of  the  accuracy  of  the 
work."  I  was/2^^king  of  Mr.  Wicks'  figures,  and 
not  of  my  own,  and  meant  that  I  could  not  express 
an  opinion  as  to  the  accuracy  of  any  particular  por- 
tion of  that  work  over  that  of  any  other.  I  had 
already  stated  that  some  portion  or  other  of  the  work 
must  be  inaccurate. 

CROSS   EXAMINATION, 

BY   MR.    SCOTT: 

X-Q.  2.  Referring  to  exhibit  255,  Mr.  Wicks^  re- 
port, now  for  illustration,  and  to  follow  your  method 
de'finitely,  I  wish  you  would  take  the  entry  for  Oc- 
tober, 1916,  and  simply  show  us  your  calculation 
for  arriving  at  the  horizontal  line  of  entry  opposite 
October,  1916.  If  you  can  do  it  upon  a  piece  of 
paper  or  upon  the  blackboard  there  it  will  probably 
be  better, 

A.  October,  1916;  that  is  exhibit  29.  Tons  of 
flotation^  headings — 
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X-Q.  3.  If  not  inconvenient  I  think  it  would  help 
us  if  you  would  make  the  calculation  on  the  board. 

A.  All  right,  sir.  I  will  do  that.  We  have  here 
from  exhibit  29,  9794  tons  of  heading.  The  copper 
assay  is  given  as  7.77%.  Multiplying  9794  by  .0777, 
you  get  the  number  of  tons  of  copper  in  that  head- 
ing. Multiplying  that  number  of  tons  of  copper  by 
2000  you  get  the  number  of  pounds  of  copper  in  that 
heading.  The  number  of  pounds  of  copper  in  the 
heading,  1,521,988,  that  is  multiplied  by  2000,  as  2000 
pounds  are  contained  in  a  ton.  Tons  of  flotation  con- 
centrate given  in  exhibit  29  is  2884.  The  assay  given 
is  26.03.  Multiplying  by  .2603  and  again  by  2000 
and  we  have  the  pounds  of  copper  contained  in  the 
concentrate,  which  is  1,501,410.  The  relation  be- 
tween these  two  figures  expressed  in  per  cent  gives 
us  the  calculated  recovery  figure;  that  is  to  say;  this 
figure  divided  by  that  will  give  98.65%.  Is  that 
satisfactory? 

X-Q.  4.     That  is  very  clear,  yes. 

A.  We  have  then  the  column  of  tons  of  tailings, 
which  is  simply  by  difference;  9794  minus  2884  equals 
6910.  Pounds  of  copper  contained  in  tailings  by  dif- 
ference again,  20,578. 

X-Q.  5.  BY  MR.  KENYON:  You  had  better  set 
above  that  last  figure  what  it  is. 

A.  Pounds  of  copper  in  tailings.  Next,  assay  of 
copper  calculated,  which  is  obtained  by  dividing  the 
pounds  of  copper  by  the  tons  of  tailings,  in  which 
case  we  get  the  pounds  of  copper  in  each  ton  of  tail- 
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ings.  I  haven't  the  intermediate  figure  here,  but  ol 
course  to  express  it  by  per  cent,  you  divide  it  by  twenty. 
The  result  is  .149%  of  copper  in  the  tailings.  The 
])ounds  of  copper  lost  per  ton  of  heading  will  be 
then  20,578  divided  by  9794,  which  is  2.10.  The  value 
of  that  2.10  pounds  of  copper  at  20  cents — 

X-Q.    6.      Now,    Mr.    Wilding,    unless    the    others  ' 
desire  to  have  it,  you  have  gone  far  enough  to  illus- 
trate what  I  wanted. 

X-Q.  7.  MR.  KENYON:  Write  here  what  this 
is,  pounds  of  copper  in  what,  and  also  this. 

A.  Pounds  of  copper  in  heading  and  pounds  of 
copper  in  tailing  per  ton  of  heading. 

X-Q.  8.  MR.  SCOTT:  Now,  Mr.  Wilding,  just 
so  that  we  may  come  to  an  understanding,  the  basis 
of  your  calculations  when  you  started  to  make  them 
was  that  these  concentrates  were  actually  weighed 
— wasn't  it? 

A.  That  was  my  idea,  over  any  period  of  three 
months,  for  instance.  On  Saturday  you  referred  to 
the  third  quarter — over  any  period  of  three  months 
one  does  expect  reports  of  the  actual  weights. 

X-Q.  9.  But  there  was  a  misunderstanding  in  that 
respect  ? 

A.     Yes. 

X-Q.  10.  And  inasmuch  as  these  concentrate 
weights  do  not  represent  actual  weighing  operations,, 
you  would  not  expect  to  be  able  to  correct  the  tail- 
ing assays  by  this  system  of  computation  which  you 
have   used,   would   you? 
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A.  I  would  put  it  another  way,  Mr.  Scott,  if  I  may 
be  allowed.  By  calculation  from  these  assays  of  heads, 
concentrates  and  tailings,  then  we  arrive  at  certain 
recovery  figures;  and  then  by  using  that  recovery 
figure  we  arrive  at  a  certain  weight  of  concentrates 
produced.  If  that  weight  be  wrong,  then  it  is  a  neces- 
sary conclusion  that  the  work  on  which  the  figures 
are  founded  is  wrong  at  some  one  stage  or  portion 
of  the  total  operations. 

X-0.   11.     I  understand. 

A.  Let  us  suppose  that  the  computations  are  accu- 
rate. Now,  one  never  does  expect  checks,  that  is, 
accurate — that  is,  absolute  checks;  that,  of  course, 
can  not  be.  One  does  expect  reasonable  checks  in 
calculating  back.  For  instance,  I  will  give  you  a  case 
right  here,  which  also  is  in  evidence.  Here  we  have 
a  given  assay  for  the  first  quarter  of  1917  on  ex- 
hibit 256  of  .412%  copper  in  the  tailings.  This  is 
taken  directly  from  defendant's  exhibit  150,  Ray  Con- 
solidated Copper  Company.  The  assay  calculated  on 
the  same  basis  as  in  the  other  exhibit  is  .439.  That 
is  a  close  check;  that  is  a  reasonable  check;  it  shows 
that  the  work  was  properly  done.  This  other  figure 
above,  that  for  the  fourth  quarter  of  1916,  the  given 
assay  is  .273,  and  the  calciilated  is  .274.  That  is 
an  unexpectedly  good  check;  we  can  not  expect  any 
such  results  in  practice  on  the  whole. 

Now,  my  whole  position  in  regard  to  the  other 
figures  presented  is  that  they  are  too  inaccurate  for 
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recognition  as  regards  the  Chino;  that  they  do  not 
show  what  Mr.  Wicks  thinks  they  show  when  an- 
alyzed. 

X-Q.  12.  Did  you  have  any  particular  reason,  Mr. 
Wilding,  in  your  computation  upon  the  Chino  report, 
for  taking  the  cost  per  ton  of  copper  instead  of  the 
cost   per   pound? 

A.      Cost  per   ton — I   beg  your  pardon. 

X-Q.  13.  That  is,  you  have  given  on  the  basis 
of  the  cost  per  ton  rather  than  the  cost  per  pound  of 
copper. 

A.  I  have  not  reckoned  the  cost  per  pound  of  cop- 
per; I  htive  reckoned  the  cost  of  operations,  includ- 
ing the  operating  cost,  the  cost  of  smelting  concen- 
trates and  the  loss  referred  to  ton  of  heading,  not 
referred  to  pounds  of  copper  at  all. 

X-Q.  14.  Was  there  any  particular  reason  for 
taking  it  per  ton  of  heading,  rather  than  per  pound 
of  copper? 

A.  No,  there  is  no  particular  reason,  only  the  fact 
that  it  seemed  the  simplest  thing  for  me  to  do.  How- 
ever, I  should  say  that  in  the  other  way  we  take  into 
account  the  value  of  the  heading  in  copper,  which 
I  have  endeavored*  to  eliminate,  as  they  are  so  dif- 
ferent in  the  two  periods  under  comparison,  that  one 
could  not  reduce  them  to  a  common  basis  for  calcu- 
lation; it  is  almost  impossible.  It  becomes  a  metal- 
lurgical  surmise. 
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RE-DJRECT  EXAMINATION, 
BY  MR.   KEN  YON: 

of  computation  in  all  cases  on  exhibits  255,  256,  272 
and  273  that  you  have  explained  to  us  here? 

A.     Yes. 

MR.  KENYON:  Plaintiff's  counsel  puts  the  ex- 
])lanatory  diagram  of  the  witness  in  evidence,  and  it 
is   marked   plaintiff's   exhibit   No.   290. 

DIAGRAM     admitted      in      evidence     marked 
PLAINTIFF'S    EXHIBIT    No.    290. 

WITNESS    EXCUSED. 

MR.  WILLIAMS:  If  your  honor  please,  at  the 
time  of  the  proof  by  the  plaintiff  of  the  licensees  and 
the  returns  from  our  licensees,  the  defendant  requested 
that  the  original  licenses  be  submitted  for  examina- 
tion, and  that  was  done.  The  defendant  has  made  se- 
lections from  the  documents  and  from  certain  corres- 
pondence in  connection  with  the  documents,  all  of  which 
were  given  freely  to  the  defendant  for  examination. 
and  have  provided  an  abstract,  and  requests  that  the 
plaintiff  put  this  abstract  in  evidence,  and  the  plaintiff 
does  so. 

Abstract     admitted,      marked     PLAINTIFF'S 
EXHIBIT  No.  29L 

MR.  KREMER:     That  is  introduced  in  view  of  the 
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great  volume  of  contracts,  and  also  in  that  connection  I 
think  it  was  sugfgested  that  a  copy  of  your  form  of 
license,  Mr.  Williams,  be  introduced. 

MR.  WILLIAMS:  We  also  offer  a  printed  copy  of 
the  form  of  license  of  Minerals  Separation,  North 
American  Corporation,  the  present  standard  form  for 
licensees  in  the  United  States  of  America.  And  it  may 
be  added  that  this  form  of  license  is  substantially  the 
same  as  the  earlier  licenses  granted  by  Minerals  Sep- 
aration Limited  before  Minerals  Separation,  North 
American  Corporation  assumed  control. 

The  abstract  contains  the  note,  "old  form"  as  re- 
ferring to  the  old  licenses  of  Minerals  Separation 
Limited,  and  ''new  form"  as  applied  to  the  form  of  li- 
cense   now    offered    in    evidence. 

It  may  be  noted  also  that  there  were  two  forms  of 
Minerals  Separation  licenses,  and  apparently  that  the 
line  is  drawn  as  to  those  two  forms,  rather  than  the 
new  licenses  of  Minerals  Separation,  North  American 
Corporation. 

MR.  KREMER:  If  they  are  all  substantially  the 
same,  that  is  all  I  want. 

MR.  WILLIAMS:  These  statements,  are  made  in 
lieu  of  evidence  as  to  the  forms,  and  for  the  purpose 
(>f  simplifying  and  explaining  what  the  defendant 
wishes  to  appear  in  explanation  as  to  the  licenses 
granted  by  the  pontiffs. 

Form  of  license  offered  in  evidence  and  admit- 
ted, marked  PLAINTIFF'S  EXHIBIT  No. 
292. 
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MR.  WILLIAMS:     I  offer  in  evidence  the  Kirby 
mixing  table  ''A"  as  exhibit  293. 

Kirby   mixing   table   admitted   in   evidence   and 
marked  PLAINTIFFS  EXHIBIT  293. 

MR.   WILLIAMS:      I   offer   the  Kirby   separation 
tank  '*B"  as  plaintiff's  exhibit  294. 

Kirby  separation  tank  "B"  admitted  in  evidence 
and  marked  PLAINTIFFS  EXHIBIT  294. 

MR.  WILLIAMS:     The  gabbett  is  offered  as  corn- 
plaintiff's  exhibit  295. 

Gabbett     offered     in     evidence     and     marked 
PLAINTIFFS  EXHIBIT  295. 

MR.  WILLIAMS:     The  Cattermole  upcast  as  com- 
plainant's exhibit  296. 

Cattermole    upcast    admitted    in    evidence    and 
marked  PLAINTIFFS  EXHIBIT  296. 

MR.   WILLIAMS:     The    slide    gabbett    as    com- 
plainant's exhibit  297. 

Slide  gabbett  admitted  in  evidence  and  marked 
PLAINTIFFS  EXHIBIT  297. 

MR.    WILLIAMS:      The    bar   mixer    used    by    the 
plaintiff  as  plaintiff's  exhibit  298. 

Bar   mixer    admitted   in    evidence   and    marked 
PLAINTIFFS  EXHIBIT  298. 
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MR.  WILLIAMS:  The  batea  as  plaintiffs  exhibit 
299. 

Batea  admitted  in  evidence  and  marked  PLAIN- 
TIFF'S EXHIBIT  299. 

MR.  WILLIAMS:  Mr.  Gre/ninger  was  requested 
to  produce  a  flow  sheet  of  the  Inspiration  mill  show- 
ing the  three  types  of  machines  used  in  the  sections 
of  this  mill. 

MR.  SCOTT:  I  don't  think  it  will  be  necessary  to 
examine  Mr.   Grejininger.     It  seems  very  plain. 

MR.  WILLIAMS:  It  is  offered  in  evidence  as 
plaintiff's  exhibit  300. 

Flow    sheet  admitted    in    evidence    and    marked 
PLAINTIFF'S  EXHIBIT  300. 

MR.  SCOTT:  It  is  noted  that  the  witness  is  of- 
fered for  examination  as  to  the  details  of  the  flow 
sheet  and  defendant's  counsel  does  not  care  to  examine 
him. 

ARTHUR  HOWARD  HIGGINS,   Recalled,   testified 
as  follows : 

DIRECT  EXAMINATION 
BY  MR.  WILLIAMS: 

Q.  1.  Were  you  present  during  the  taking  of  the  tes- 
timony of  Mr.  Phillips  and — of  Mr.  Phillips  as  to  the 
photographs  and  did  you  attend  the  magic  lantern  ex- 
hibition in  the  evening  session  of  the  court? 
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A.     I  was  present  on  both  occasions. 

Q.  2.  What  have  you  to  say  as  to  the  character  of 
iUustration  offered  by  such  photographs^  of  external 
appearances  ? 

A.  I  have  examined  the  photographs  carefully  both 
with  the  naked  eye  and  under  a  lens  and  find  that  they 
do  not  show  a  characteristic  picture  at  all  and  from  my 
point  of  view  I  cannot  see  that  they  are  of  any  use 
whatever. 

Q.  3.  Now,  a  few  of  these  photographs  taken  of 
froths  produced  with  California  eucalyptus  oil.  Has 
such  an  oil  been  used  in  flotation? 

A.  Not  to  my  knowledge.  That  variety  of  euca- 
lyptus is  the  variety  that  is  used  in  medicine  and  it  is 
much  too  expensive  to  use  for  flotation  work. 

Q.  4.  Now,  are  you  familiar  with  an  eucalyptus 
oil  that  has  been  used  in  flotation? 

A.  Yes,  with  the  eucalyptus  amagydalena  which  is 
extensively  used  in  Australia,  and  is  a  very  efficient 
frothing  agent. 

O.  5.   What  kind  of  oils  are  these  eucalyptus  oils? 

A.     They  are  classed  as  essential  oils. 

Q.  6.  And  what  is  their  quality  as  to  solubility  when 
used  in  flotation? 

A.  I  have  examined  a  great  many  of  them  and 
found  that  they  contained  both  soluble  frothing  agents 
and  insoluble  frothing  agents. 

O.  7.  Now,  the  oil  mixture  which  Mr.  Phillips  used 
— so-called — was  70  per  cent  crude  fuel  oil,  17  per 
cent  Yaryan  pine  oil,  13  per  cent  kerosene.  What  part 
of  that  mixture,  if  any,  was  a  frothing  agent? 
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A.  The  pine  oil.  That  contains  as  I  say,  both  the 
soktble  and  insoluble  frothing  agents. 

Q.  8.    And  what  kind  of  oil  is  pine  oil? 

A.     An  essential  oil. 

Q.  9.  Then  he  performed  some  experiment  with  pine 
tar  oil  and  two  experiments  with  wood  tar  oil  and  ex- 
pressed the  opinion  that  the  oils  were  about  the  same 
-all  the — about  tho  oamo  although'  the  labels  were  dif- 
ferent; what  have  you  to  say  as  to  oils  thus  designat- 
ed, as  to  whether  they  contain  soluble  and  insoluble 
frothing  agents? 

A.  These  oils  contain  both  insoluble  and  soluble 
frothing  agents. 

Q.  10.  The  other  oils  used  in  these  experiments  were 
kerosene  in  the  25  per  cent  kerosene  experiment  and 
as  to  that  you  have  already  testified,  and  then  there 
was  a  smelter  fuel  oil.  Have  you  examined  that  oil 
for  the  purpose  of  determining  what  it  contained  as  to 
soluble  and  insoluble  frothing  agents? 

A.     No,   I  have  not. 

Q.  11.  When  that  oil  is  used  alone  in  proportion  of 
five  per  cent  as  it  was  there  used,  what  would  you  ex- 
pect to  obtain? 

A.  On  that  class  of  ore  I  should  expect  to  obtain 
some  kind  of  a  magma. 

WHEREUPON  an  adjournment  was  taken  un- 
til 2:00  P   M.,  May  14th.  1917. 


4732      Minerals  Separation,  Limited,  et  al.,  I'S. 
Arthur  Howard  Higgins. 

2  o'clock  p.  m.,  May  14,  1917. 

Q.  12.  Mr.  Higgins,  were  you  one  of  the  parties 
that  visited  the  Magna  plant  of  the  Utah  Copper  Com- 
pany for  the  purpose  of  viewing  the  operations  in  be- 
half of  the  plaintiff  during  the  course  of  this  trial? 

A.     No,  I  was  not. 

Q.  13.  Were  you  one  of  the  parties  that  visited  the 
Butte  &  Superior  plant  for  a  similar  purpose  during 
the  course  of  this  trial? 

A.     Yes,    1    was. 

O.  14.  And  what  did  you  do  at  that  plant  on  that 
occasion  ? 

A.  I  made  general  observations  as  to  the  method 
of  working,  and  noted  what  results  were  obtained,  and 
spent  a  good  deal  of  time  following  different  launders 
and  pipes  through  the  mill. 

Q.  15.  Were  you  supplied  with  a  flow  sheet  at  the 
time  of  this  inspection? 

A.     Yes,  I  was. 

Q.  16.  And  was  that  the  flow  sheet  that  was  put  in 
evidence    on    the    Saturday    before? 

A.     Yes. 

Q.  17.  1  show  you  defendant's  exhibit  No.  165;  was 
it  a  copy  of  that  flow  sheet  that  you  were  supplied  with 
at  the  time  of  your  inspection? 

A.     Yes ;  it  was  a  blue  print  of  that  drawing. 

Q.  18.  How  about  the  flow  sheet  defendant's  ex- 
hibit 222;  did  you  see  that  or  any  copy  of  it  at  the 
time  of  vour   inspection? 
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A.  No;  T  think  the  first  time  I  saw  that  was  on 
Thursday. 

Q.   19.     When  that  was  put  in  evidence? 

A.     Yes. 

O.  20.  And  were  we  suppUed  with  copies  of  this 
flow  sheet  when  it  was  put  in  evidence? 

A.     No ;  I  did  not  see  any  copies  of  that  flow  sheet. 

Q.  21.  Did  you  discover  at  the  time  of  your  in- 
spection of  the  plant  what  happened  to  the  tailings  from 
cleaner  No.  2? 

A.  No,  I  did  not.  I  spent  a  good  deal  of  time  fol- 
lowing different  pipes  and  launders  about  the  plant, 
and  I  found  them  very  intricate  and  very  well  mixed 
up;  and  T  do  not  think  I  could  thoroughly  satisfy  my- 
self about  every  launder  and  pipe  within  a  week. 

0.  22.  What  have  you  to  say  as  to  the  practice  of 
running  to  waste  the  tailings  of  a  second  cleaner  con- 
taining about   8%    of   zinc? 

A.  That  is  a  bad  metallurgical  practice,  and  un- 
doubtedly shows  that  there  is  some  grave  reason  for 
turning  out  value^of  that  grade,  probably  due  to  the 
fact  that  they  wished  to  get  rid  of  some  deleterious 
material  at  that  point. 

Q.  22).  Did  you  observe  the  operations  of  the  Jan- 
ney  machines  of  the  type  of  Nos.  1,  2  and  3  of  each 
])yramid  machine?  ' 

A.     Yes,  I  did. 

Q.  24.  And,  in  these  Janney  machines  were  the 
spitzkasten  plain  or  provided  auxiliary  aerating  ar- 
rangements ? 


4734       Minerals  Separation,  Limited,  et  al.,  I'S. 
Arthur  Howard  Higgins. 

A.  No,  those  were  the  ordinary  spitzkasten  of  the 
full  width. 

Q.  25.  And  then  the  spitzkasten  Nos.  4,  5,  6,  and  7 
of  each  pyramid  machine,  did  you  observe  in  those 
spitzkasten  any  different  operation? 

A.  Yes;  those  spitzkasten  were  narrowed  down 
very  considerably,  and  had  the  air  boxes  in  that  have 
been  described. 

Q.  26.  And  what  was  the  function  performed  by 
those   air   boxes? 

A.  The  functions  were  the  discharge  of  air,  which 
undoubtedly  agitated  the  pulp  in  the  spitz  boxes,  be- 
ing of  course  additional  to  the  agitation  it  had  already 
liad  in  the  Janney  machine  in  the  agitation  chamber. 

Q.  27.  Would  you  denominate  that  agitation  by 
aeration  ? 

A.     Yes,  I  think  that  would  be  a  good  description. 

Q.  28.  And  what  took  place  in  the  agitating  cham- 
ber; how  would  you  describe  that? 

A.     That  is  agitation  by  mechanical  means. 

Q.  29.   How  is  the  operation  effected  there? 

A.  By  the  production  of  a  vortex,  which  is  drawn 
down  by  the  agitator  and  subsequently  broken  by  the 
same  agitator. 

Q.  30.   Would  you  call  that  aeration  by  agitation? 

A.     Yes,  that  is  aeration  by  agitation. 

Q.  31.  Then  clown  at  the  end  of  the  plant  they  had 
what  they  called  air  cells;  did  you  observe  those  air 
cells  and  their  operation? 

A.     Yes,   I   did;  I   found  those  were  what  is  com- 
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monly  known  as  Callow  cells.  There  again  air  was 
discharged  in  streams  through  the  pulp,  causing  agi- 
tation. 

Q.  32.  And  what  did  you  see  on  the  surface  of  those 
air   baskets  ? 

A.  Froth  consisting  of  very  large  bubbles  carry- 
ing some  slimes,  chiefly  gangue  slimes,  and  also  some 
coarser  mineral.  The  product  from  that  operation 
was  low  grade. 

Q.  ZZ.  And  was  that  operation  an  operation  in  ac- 
cordance with   the   patent   in   suit? 

.  A.     Yes,  that  discharge  of  streams  of  air  through 
the  pulp  agitates  the  pulp  and  produces  the  froth. 

Q.  34.  And  in  the  Janney  machines,  where  there 
was  first  an  agitating  chamber  and  then  a  spitzkasten 
and  an  air  chamber,  was  or  was  not  the  process  there 
carried  on  that  of  the  patent  in  suit? 

A.     In  my  opinion,  that  was  the  process. 

Q.  ZS.  Now,  in  the  Janney  machines  wherein  there 
was  an  agitation  chamber  and  plain  spitzkasten,  what 
process  was  there  carried  on? 

A.  It  was  in  my  opinion  the  process  of  the  patent 
in   suit. 

Q.  36.  Now,  take  the  operation  as  a  whole,  as  you 
saw  it  at  the  Butte  &  Superior  on  the  day  of  this  in- 
spection was  or  was  not  the  process  of  the  patent  in  suit 
being  carried  on  there? 

A.  In  my  opinion  it  was,  but  in  addition  to  that 
there  was  also  the  process  of  the  solution  patent.  There 
was  pine  oil  there  which  contains  a  soluble  frothing 
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agent,  and  afterwards  I  saw  Dr.  Mcllhiney  remove 
some  of  this  sohible  material  from  the  clear  solution  of 
the  pulp. 

MR.  SCOTT:  I  move  that  the  latter  part  of  the 
answer  ])e  stricken  out  as  absolutely  irrelevant  to  any 
issue  in  this  suit,  whether  the  witness  thinks  the  pro- 
cess of  some  other  patent  not  involved  was  or  was  not 
lieing  carried  out. 

THE  COURT:  Please  read  the  question  and  an- 
swer. 

(Question   and  answer   read). 

MR.  WILLIAMS:  May  I  say  a  word  before  your 
lionor  rules.  This  operation  at  the  Butte  &  Superior 
examined  by  this  witness  was  an  operation  resembling 
the  operation  of  the  Ray,  the  Chino  and  the  Utah  that 
were  said  to  represent  the  prior  art,  all  of  them  were 
characterized  by  the  use  of  a  soluble  frothing  agent, 
and  the  explanation  of  these  operations  lies  in  that  fact. 
Now,  the  witness  is  explaining  the  phenomena  that 
were  exhibited  to  him  by  the  defendant.  Is  the  wit- 
ness to  be  restrained  from  full  explanation? 

THE  COURT:  Well,  I  think  he  went  away  be- 
yond the  question.  His  answer  is  not  responsive.  He 
was  asked  if  it  was  the  process  of  the  patent  in  suit 
and  he  says  yes  and  now  he  adds  considerable  about 
some  other  patent,  which  was  not  necessary  to  qualify 
his  answer  as  given.  It  seems  to  me  it  is  not  a  quali- 
fication but  it  is  a  mere  addition.  As  the  question  and 
answer  stand  all  after  the  words  "in  my  opinion  it  is" 
may  be  stricken. 
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Q.  2>7.  MR.  WILLIAMS:  Was  there  in  the  opera- 
tion exhibited  to  you  by  the  defendant  the  carrying- 
out  of  any  other  process  than  the  process  of  the  patent 
in  suit? 

A.     Yes,   there  was. 

MR.  SCOTT:  I  object  to  that  question  too  because 
other  processes  are  not  involved  in  this  suit  and  it 
seems  to  me  it  is  entirely  irrelevant  and  immaterial. 
They  may  be  practicing  one  hundred  processes  there. 

THE  COURT:  Well,  to  a  certain  extent,  yes,  as 
far  as  the  mere  issue  is  involved.  It  is  a  part  in  con- 
junction with  the  processes,  in  suit  so  that  it  may  be 
fully  laid  before  the  court,  especially  if  we  are  to  go 
up  there  and  view  these  operations  I  think  he  ought 
to  be  allowed  to  state  what  he  saw.  The  objection  is 
overruled. 

Q.  37>^.  MR.  WILLIAMS:  What  other  process 
was  being  carried  out  with  the  process  of  the  patent 
in  suit? 

A.  Pine  oil  was  being  added  to  the  pulp  in  mixture. of 
oils  that  were  fed  into  the  pulp  at  the  discharge  from 
the  tube  mill.  Pine  oil  contains  both  soluble  agents 
and  insoluble  agents,  and  in  my  opinion  the  use  of 
pine  oil  would  make  the  process  both  that  of  the  patent 
in  suit  and  the  solution  patent. 

MR.  SCOTT:  I  repeat  my  original  objection  on 
the   same   ground. 

THE  COURT:  Yes,  the  objection  will  be  over- 
ruled. 

MR.   SCOTT:    Exception. 
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Q.  38.  MR.  WILLIAMS:  What  frothmg  agents 
were  present  in  the  o])erations  of  the  defendant,  those 
exhibited  to  you? 

A.  Pine  oil,  both  the  insoluble  pine  oil  and  the 
soluble  pine  oil. 

Q.  39.  About  the  other  oils  that  were  used,  fuel  oil 
and  kerosene? 

A.  In  small  quantities  fuel  oil  and  kerosene  are 
useful  in  the  process  in  the  patent  in  suit,  chiefly  for 
the  purpose  of  preventing  the  coarse  mineral  from  fall- 
ing out  of  the  froth.  Used  over  and  above  that  quan- 
tity, they  are  inert  and  may  even  be  harmful  to  the 
])rocess. 

Q.  40.  What  is  the  effect  of  the  use  of  a  soluble 
frothing  agent  in  conjunction  with  these  large  quanti- 
ties of  such  oils  as  kerosene  and  fuel  oil? 

A.  The  addition  of  a  soluble  frothing  agent  causes 
the  detrimental  effects  of  the  inert  oils  such  as  kero- 
sene and  Jones  oil  and  fuel  oil,  to  be  more  or  less  over- 
come. 

Q.  4L  When  employing  soluble  frothing  agents  do 
you  or  do  you  not  obtain  as  stable  a  froth  as  when  you 
employ  oily  frothing  agents  in  the  manner  of  the  pat- 
ent in  suit? 

A.  If  the  ore  treated  happens  to  be  moderately 
coarse,  then  the  oily  agent  gives  a  very  much  more 
stable  froth  than  the  soluble  frothing  agent;  but  if 
the  mineral  is  ground  sufficiently  fine  there  is  very  lit- 
tle difference  in  the  stability  of  the  two  froths. 

Q.  42.    And  what  is  the  effect  of  adding  a  small 
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quantity  of  these  oils  which  you  have  characterized  as 
inert  to  a  soluble  frothing  agent? 

A  That  prevents  the  falling  out  of  the  coarse  par- 
ticles from  the  froth.  Only  a  very  small  quantity  is 
necessary  for  that  purpose  and  above  that  quantity  the 
oil  remains  inert  until  it  gets  in  such  large  quantities 
that  it  becomes  harmful  to  the  process. 

Q  43.  Did  you  find  in  these  operations  exhibited 
to  you  at  the  Butte  &  Superior  any  operations  of  the 
prior  art.  Everson,  Kirby,  Froment,  or  California 
Journal,  or  any  other? 

A  No,  I  did  not.  The  fact  that  they  were  using 
the  Tanney  machines,  which  were  invented  long  after 
the  patent  in  suit,  makes  it  impossible  for  the  processes 
of  the  prior  art  to  be  carried  out  in  the  Butte  &  Su- 
perior   mill. 

Q  44  Was  this  process  being  carried  out  for  the 
purpose  of  any  of  these  prior  art  patents  or  disclos- 

u»-cs  ? 

A      N'.t  in  my  opinion. 

Q.  45.    Did  it  affect  the  result  of  any  of  these  prior 
art  disclosm-es  or  patents? 

A.     No,   it   did  not. 

Q   46    Now,  there  has  been  evidence  in  this  case  of  . 
other  operations  at  the  Arthur  and  Magna  plants  of 
the  Utah  Copper  Company,  at  the  Ray  Consolidated 
and  at  the  Chino.    Did  you  hear  the  testimony  in  re- 
gard to  those  operations? 
A.     Yes,  I  did. 
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Q.  47.  VV'ere  these  operations  operations  of  the 
prior  art? 

A.     Not  in  my  opinion. 

Q.  48.    And  why  not? 

A.  The  processes  were  not  carried  out  in  machines 
disclosed  in  the  prior  art  or  according  to  the  disclos- 
ures of  the  prior  art. 

Q.  49.  Have  you  ever  obtained  mineral  froth  by 
the  use  of  kerosene  alone? 

A.     No,   I  have  not. 

Q.  50.  By  what  name  is  kerosene  known  in  Eng- 
land? 

A.     Paraffin  oil  or  simply  paraffin. 

Q.  51.  You  mentioned  two  especial  instances  where- 
in you  had  obtained  a  mineral  froth  with  petroleum  oils. 
What  were  those  exceptional  instances? 

A.  One  of  them  was  the  use  of  the  material  known 
as  petrol  which  is  used  for  motor  cars  in  England  and 
the  other  was  in  the  use  of  a  heavy  lubricating  oil  such 
as  is  used  for  valves,  and  known  as  cosmos  oil. 

Q.  52.  And  is  petrol  in  England  the  equivalent  of 
j'asoline  in  America? 

A.  Yes,  it  is  the  trade  equivalent.  It  is  rather 
lighter. 

Q.  53.  Did  you  examine  these  oils  at  the  time  that 
you  made  these  experiments,  for  the  purpose  of  deter- 
mining the  purity? 

A.     No,  I  did  not. 

Q.  54.  Now,  as  to  the  oil  that  is  described  in  the 
California    Journal     of    Technolog>%     can     you     state 
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whether  or  not  that  is  a  mineral  frothing  oil. 

A.  That  is  not ;  that  is  the  Elmore  oil ;  that  is  not 
a  frothing  oil. 

Q.  55.  When  you  carried  out  youv  experiment  on 
Saturday,  repeating  the  operations  performed  by  Mr. 
Phillips  with  25%  of  kerosene,  did  you  supply  a  speci- 
men of  that  kerosene  to  defendant's  representatives  ? 

A.  I  think  that  was  done;  I  gave  instructions  for 
that  to  be  done. 

O.   56.    And  was  a  larger  specimen  called  for  and 
supplied  ? 
A.     Yes. 

Q.  57.    Now,  are  you  ready  to  perform  an  experi- 
ment with  Butte  &  Superior  ore  received  from  the  de- 
fendant during  March,   1917? 
A.     Yes,  I  am. 

Q.  58.     Is  this  the  experiment  that  you  started  to 
perform    and    did    not    finish? 
A.     Yes. 

Q.  59.  Can  you  explain  wh}^  the  other  experiment 
failed,  if  that  is  the  fact? 

A.  Yes,  the  fact  is  that  it  failed.  During  the  oper 
ation  I  noticed  there  was  a  quantity  of  sulphuretted 
hydrogen  evolved,  and  it  is  well  known  that  in  the 
agitation  froth  process  sulphuretted  hydrogen  is  very 
detrimental.  The  experiment  had  previously  been  suc- 
cessful three  times  in  succession.  I  have  repeated  that 
since.  The  ore  shows,  in  spite  of  the  most  thorough 
mixing,  a  very  patchy  nature;  some  samples  evolving 
more  sulphuretted  hydrogen  than  others.     Tn  order  to 
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get  over  the  difficuUy  of  getting  an  unusual  quantity 
of  sulphuretted  hydrogen  in  that  manner,  I  shall  add 
to  the  pulp  some  copper  sulphate,  which  will  destroy 
the  sulphuretted  .hydrogen  evolved. 

Q.  60.  Are  there  other  methods  than  this  of  pre- 
venting the  deleterious  effect  of  sulphuretted  hydrogen 
in  the  agitation  froth  process  ? 

A.  Yes;  any  of  the  well  known  heavy  metals  will 
precipitate  it,  or  it  can  be  destroyed  by  an  oxidizing 
agent,  such  as  a  permanganate,  or  anything  that  will 
react  with  it,  such  as  sulphur  dioxide. 

Q.  61.  The  operation  of  preventing  it  is  what  sort 
of  an  operation? 

A.     It  is  a  chemical  operation  which  is  well  known. 

Q.  62.  This  copper  sulphate  that  you  will  use  came 
from  where? 

A.  It  is  part  of  the  sample  that  we  took  at  the 
Butte  &  Superior  plant  on  the  29th  of  April. 

Q.  63.  Please  describe  the  experiment  which  you 
are  about  to  perform. 

A.  2000  c.c.  of  water  at  40"  C;  500  grams  of 
Butte  &  Superior  ore  crushed  to  65  mesh,  the  sample 
being  received  during  March,  1917;  5.8  c.c.  of  sul- 
phuric acid,  and  3.4  c.c.  of  copper  sulphate  solution. 
That  will  be  agitated  for  one  minute,  to  make  sure 
that  the  copper  sulphate  has  had  a  chance  to  destroy 
any  sulphuretted  hydrogen  evolved;  then  we  will  add 
.55  c.c.  of  oleic  acid  and  agitate  again  for  about  three 
miiutes,  the  speed  of  the  agitation  being  between  850 
and  900  revolutions  per  minute. 
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Q.  64.  In  what  machine  will  you  perform  this  ex- 
periment ? 

A.     In  the  slide  Gabbett  machine. 

(Machine   run   for   a   certain   period.) 

Q.  65.  What  have  you  to  say  as  to  the  result  of 
this  three  minute  agitation? 

A.  I  have  already  said  that  this  ore  is  very  patchy, 
and  in  spite  of  the  most  thorough  mixing  one  can  not 
])redict  what  will  happen  to  it.  The  corrective  is  easy 
to  apply,  but  one  can  not  tell  how  much  it  will  require. 
The  result  there  is,  there  is  still  a  smell  of  sulphuretted 
hydrogen  coming  from  the  pulp. 

Q.  66.  Did  you  smell  it  at  the  conclusion  of  the 
0(»eration  to  detect  it? 

A.     Yes. 

Q.  67.     What  do  you  propose  to  do? 

A.  I  will  put  in  some  more  copper  sulphate  solu- 
tion, 3  ex. 

Q.  68.   Of  the  copper  sulphate  solution? 

A.     Of  the  same  copper  sulphate  solution. 

(Machine  run  again  for  a  period.) 

THE  WITNESS:  I  will  put  in  some  more  copper 
sulphate. 

Q.  69.  What  was  the  result  when  the  agitation  was 
stopped  the  second  time? 

A.  About  three  eights  to  one  half  an  inch  of  foam 
which   was   read(5(ily   broken. 

MR.  SCOTT:  In  other  words,  commonly  speaking, 
it  wasn't  of  any  use? 

A.     Not  much. 
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MR.  KEN  YON:  Plaintiff's  counsel  has  made  the 
interHneation  in  the  supplemental  bill,  page  7,  third 
line  from  the  bottom  after  the  word  "disclaimer"  of 
the  words  "as  well  as  the  invention  or  inventions  of 
claims  1,  2,  3,  5,  6,  7  and  12  of  said  letters  patent," 
also  in  the  next  line  the  letter  "s"  at  the  end  of  the 
word  "continue''  changing-  it  to  "continues"  and  the 
same  has  been  initialed  in  the  maroin  bv  the  clerk. 

MR.  KREMER:  The  defendant,  after  amendment 
to  the  supplemental  bill  of  complaint  by  counsel  for 
the  plaintiff,  with  permission  of  court,  amends  the  an- 
swer to  the  supplemental  bill  of  complaint  in  the  fol- 
lowing particulars:  by  inserting  in  line  17  of  page  5 
of  said  answer  to  the  supplemental  complaint  after  the 
word  "disclaimer"  the  following  "or  has  employed 
processes  of  concentrating  powdered  ore  embodying 
and  containing  the  alleged  invention  or  inventions  of 
claims  1,  2,  3,  5,  6,  7  or  12  or  any  or  either  of  them  or 
at  all  of  said  letters  patent";  and  after  the  word  "con- 
tinues" in  said  line  the  following:  "or  continues". 
These  interlineations  so  made  have  been  initialed  as 
follows  by  the  clerk:  "G.  W.  S.  by  H.  H.  W.  5  line 
14  line   17." 

THE   COURT:      It  will  be  permitted. 

0.  70.  MR.  WILLIAMS:  What  about  the  re- 
sult of  the  third  agitation  for  three  minute5  follow- 
ing the  addition  of  copper  sulphate? 

A.  It  has  improved  the  results  slightly.  I  think 
if  w^e  had  sufficient  of  this  percipitant  the  result 
would  be  quite  satisfactory.     It  is  only  a  matter  of 
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time,   adding  that   same  material   and  continuing  the 
agitation. 

Q.  71.  What  about  the  temperature  of  the  mix- 
ture? 

A.     The  temperature  has  fallen  to  ZS. 

O.  72.  And  you  aimed  to  carry  on  the  operation 
at   what   temperature  ? 

A.     At   40^    C. 

Q.  7Z.     And  it  is  now  35'  C.  ? 

A.     It  is  now  35. 

Q.  74.  And  you  first  agitated  for  three  minutes 
and  then  after  stopping  you  added  three  c.c.  of  copper 
sulphate  and  then  you  agitated  for  another  three 
minutes  and  then  stopped  and  added  3  c.c.  more  of 
copper  sulphate,  is  that  right? 

A.      Yes,    that   is   right. 

O.  7h.  So  that  there  were  three  periods  of  three 
minutes  each  agitation? 

A.     Yes. 

O.  76.  And  you  say  there  has  been  a  gradual 
improvement  ? 

A.  Each  addition  of  copper  sulphate  has  shown 
an   improvement. 

MR.  SCOTT:  May  I  ask  Mr.  Higgins  how  he 
would  characterize  this  last  float  with  regard  to 
efficiency  as  to  v.hether  you  have  anything  like  a  satis- 
factory recovery  in  that  float  there? 

A.      No,  that   is  not  a   satisfactory  recoverv   in   it. 
Shall   I   continue  with  the  copper  sulphate. 
•    O.  77.     MR.  WILLIAMS:     Now.  would  you  pre- 
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fer  to  repeat  this  with  the  drop  in  temperature  that 
you  have  or  go  on  with  another  experiment  with  the 
ore   that  you   received   at   an   earher   date? 

A.  If  we  take  a  new  lot  of  the  same  ore  we  have 
still  got  the  same  difficulty.  We  cannot  predict  what 
amount  of  copper  sulphate  that  wants,  although  this 
sample  has  been^tnoroughly  mixed  we  don't  seem  to 
be  able  to  get  a  representative  mixture  of  the  material 
and  each  sample  that  we  take  out  requires  a  some- 
what different  quantity  of  copper  sulphate.  That 
is  a  condition  I  never  have  observed  before  in  any 
of  the  samples  I  have  handled. 

Q.  78.  I  suggest  that  you  carry  on  the  experi- 
ment now  with  the  older  ore  which  you  received 
from  the  Butte  &  Superior? 

A.     Yes,  that  can  be  done. 

Q.  79.     And  what  will  you  do  with  this  one? 

MR.  SCOTT:  That  is  a  slide  machine  and  I  sug- 
gest that  we  slide  it  off  and  take  samples  for  assay. 

THE  WITNESS:  If  you  wish  to  do  that,  Mr. 
Scott,  I  think  we  will  add  some  more  copper  sul- 
phate. 

Q.  80.     THE  COURT:     How  much  oil  per  ton? 

A.     Two  pounds  of  oleic  acid  per  ton. 

Q.  81.     THE  COURT:     What  is  that  percentage? 

A.     .1    per   cent. 

MR.  WILLIAMS:  Can  you  heat  this  mixture 
as  it  is  in  the  vessel? 

A.     I  can,  yes. 
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Q.  82.  Suppose  you  do  that  and  then  go  on  with 
the   other   experiment. 

MR.  SHERIDAN:  I  would  like  to  have  your 
honor  notice  the  overloading  there. 

THE  WITNESS:  I  should  like  to  make  the  re- 
mark that  what  Mr.  Sheridan  calls  overloading  is 
simply  some  of  the  mineral  being  dropped  out  of  the 
froth  falling  down  slightly  through  the  flocculated 
slimes. 

(Witness  perfoms  an  experiment.) 

Q.  83.  MR.  SCOTT:  What  temperature  was  the 
pulp  raised  to  when  you  just  tried  it  with  the  ther- 
mometer ? 

A.     39°  C. 

MR.  WILLIAMS:  What  has  been  the  result  of 
heating  the  pulp,  adding  3  c.c.  of  copper  sulphate 
and  repeating  the  three  minute  agitation? 
*  A.  There  was  about  the  same  amount  of  froth 
floating  on  the  surface  but  not  sufficient  to  make 
any  recoveries  to  speak  of. 

Q.  84.  Now,  describe  the  experiment  that  you  are 
about  to  do. 

A.  I  am  about  to  take  500  gms.  of  Butte  &  Super- 
ior ore  received  by  us  in  1912  or  1913,  2000  c.c. 
of  water,  at  about  40°  C,  5.8  c.c.  of  sulphuric  acid, 
and  add  to  that  .55  c.c.  of  oleic  acid  which  is  two 
pounds  per  ton  and  agitate  three  minutes  at  about 
850  to  900  r.   p.  m. 

Q.  85.  What  is  the  result  of  the  operation  that 
vou  have  now  carried  on? 
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A.  That  operation  is  successful;  there  is  about 
an  inch  and  three-quarters  of  heavy  mineralized  froth 
on  the  surface. 

Q.  86.  What  is  your  judgment  as  to  whether  or 
not  that   is  a  good   recovery? 

A.  The  tailings  appear  very  clean;  I  think  it  is  a 
good    recovery. 

O.  87.  BY  MR.  SCOTT:  Do  there  appear  to  be 
any  pendant  masses  at  the  bottom  of  the  froth  that 
you  have  just  made? 

A.     The  bottom  of  the  froth  is  somewhat  irregular. 

Q.  88.  BY  MR.  WILLIAMS:  What  is  the  sig- 
nificance of  that  irregularity? 

A.  I  don't  see  that  it  has  any  significance  what- 
ever. It  is  probably  due  to  the  compression  of  the 
froth  of  its  own  weight  since  it  rose  to  the  surface 
of   the  pulp. 

Q.  89.  THE  COURT:  A  little  bit  troubled  inter- 
face? 

A.  Yes,  it  is  an  interface  all  right.  In  this  case 
it  is  not  an  interface  of  oil  and  water;  it  is  an  inter- 
face of  air  and  water. 

Q.  90.  BY  MR.  WILLIAMS:  Do  you  usually 
succeed  in  getting  froths  without  pendant  parts  with 
oleic   acid? 

A.  No,  they  are  usually  a  little  bit  like  that.  It 
shows  more  holes  when  the  froth  is  heavily  miner- 
alized. When  the  froth  contains  less  mineral  it  is 
usually  much  flatter.     It  comes  flat  on  the  upper  sur- 
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face  and  on  the  under  surface,  as  it  did  in  this  one 
that  failed. 

O.  91.  Now,  what  do  you  propose  to  do  with  the 
result  of  this  last  experiment  which  has  produced 
this  froth  that  you  have  described? 

A.  I  understand  you  wish  me  to  add  more  oil 
to  that. 

Q.  92.     What  will  be  the  result  of  adding  more  oil? 

A.     The  froth  will  sink,  and  it  will  form  granules. 

O.  93.     How  much  more  oil  will  you  add? 

A.     20  c.c,   so  that  the  total  oil  will  be  Z.7%. 
(Machine  run  for  a  period.) 

O.  94.  Now,  describe  the  result  of  this  last  opera- 
tion upon  stopping  the  agitation.   , 

A.  A  few  granules  came  up  to  the  surface,  car- 
ried there  by  air  bubbles,  and  on  reaching  the  sur- 
face the  air  bubbles  burst,  leaving  a  few  granules 
swimming  on  the  surface,  not  enough  to  completely 
cover  the  water.  A  lot  of  the  granules,  on  the  burst- 
ing of  the  air  bubbles,  sank  to  the  bottom,  and  a  large 
number  of  granules  can  be  seen  on  the  bottom  of  the 
jar,  through  the  window. 

Q.  95.  What  kind  of  float  is  that  on  the  surface, 
to  the  extent  that  it  is  there? 

A.  It  is  a  skin  float  or  surface  tension  float. 
These  few  minerals  are  swimming  on  top  of  the 
water  just  the  same  as  a  g'reased  needle  would  swim 
there. 

O.  96.     Is  there  any  froth? 
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A.     No,  there  is  no  froth. 

Q.  97.    Can  you  separate  a  few  of  those  granules  ? 

A.  I  would  like  to  run  the  machine  at  a  much 
higher  speed,  to  show  that  the  effect  of  high  speed 
makes  no  difference  in  the  formation  of  the  granules. 

O.  98.     What  speed  will  you  run  it  at? 

A.     I  think  we  can  get  it  up  to   1500. 
(Machine  run  for  a  period.) 

0.  99.  Now,  how  long  did  you  agitate  it  at  this 
higher  speed  ? 

A.  One  minute  and  the  result  was  just  the  same 
— that  is  some  speed  over  1500  revolutions  per  minute, 
but  the  result  was  just  the  same  as  at  the  lower 
speed.  Now,  I  think  we  can  run  out  some  of  the 
granules.  (Removing  granules  from  the  Gabbett.) 
That  shows  both  the  granules  and  the  sand. 

O.   100.     How  effective  has  the  granulation  been? 

A.  The  granulation  is  very  good,  seems  to  have 
taken  up  practically  the  whole  of  the  mineral. 

Q.  101,  Now,  as  to  the  first  example  with  the 
recent  ore  of  the  Butte  &  Superior,  what  is  your  per- 
sonal observation  as  to  the  condition  of  the  material 
that  you  have  used? 

A.     Gas  is  still  being  evolved  from  it. 

MR.  WH-^LIAMS:  T  think  we  will  not  take  the 
time  of  the  court  further  in  this  experiment.  Mr. 
Higgins.     The  direct  examination  is  closed. 
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CROSS  EXAMINATION, 
BY  MR.    SCOTT: 

X-Q.  102.  I  think  you  said,  Mr.  Higgins,  this 
morning  that  the  photographs  which  w^ere  made  by 
Mr.  PhilHps  did  not  exhibit  any  of  the  characteris- 
tics, I  think  you  said,  of  the  froth  present.  Now, 
what  are  the  characteristics  that  you  have  in  mind? 

A.  The  appearance  of  the  froth  in  its  composition. 
The  color  is  also  characteristic,  the  glistening  of  the 
mineral  and  so  forth.  I  was  unable  to  detect  those 
from   those  photographs. 

X-Q.  103.  The  glistening  of  the  mineral,  the  color 
and  what  else? 

A.     Also  the  conformation  of  the  bubbles. 

X-Q.  104.  Those  are  the  things  that  define  the 
difference  between  what  you  call  an  air  froth  and  an 
oil  froth? 

A.     No,  I  never  said  so. 

X-Q.  105.  Well,  what  difference  does  it  make 
whether  is  is — whether  these  characteristics  are  shown 
or  not  if  they  don't  have  anything  to  do  with  the  dif- 
ference between  the  two  floats  you  have  defined? 
What  are  those  characteristics  that  would  tell  us  that 
difference? 

A.  The  photographs  do  not  show  anything  to  me 
because  as  I  say  I  cannot  see  these  differences  that 
I  looked  for. 

X-Q.  106.  You  mean  the  three  you  have  just 
named  ? 
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A.  Yes,  the  amount  of  oil  and  that  kind  of  thing. 
If  you  are  considering  the  differences  between  an  air 
froth  and  a  magma  it  is  necessary  not  only  to  see 
the  color  and  shape  and  form  and  that  kind  of  thing, 
but  also  to  know  something  about  the  oil — about  the 
amount  of  oil  it  contains. 

X-Q.  107.  Does  the  ability  of  this  float  to  carry 
a  metalliferous  mineral  have  any  bearing  upon  whether 
it  is  what  you  call  an  air  froth  or  a  magma? 

A.     Referring  to  any  kind  of   float? 

X-0.  108.  Well,  I  am  referring  to  the  kind  you 
have  mentioned,  the  air  froth  as  you  call  it,  and  the 
magma  or  oil  froth? 

A.  The  ability  of  an  air  froth  to  carrv  mineral 
depends  entirely  on  the  jjf^  The  oil  is  not  respon- 
sible at  all  for  the  flotation  of  the  mineral,  as  far 
as  its  buoyancy  is  concerned.  The  ability  of  a  magma 
to  carry  mineral  depends  sometimes  on  the  amount 
of  oil  and  occasionally  you  can  replace  some  of  that 
by  bubbles  of  gas  of  one  kind  or  another  so  that  in 
that  case  of  course  the  air  is  not  the  efficient  carrying 
agent  although  it  may  assist  the  ma^ga  in  floating. 

X-Q.  109.  What  is  it,  in  what  you  call  an  air 
froth? 

A.  The  carrying  power  or  buoyancy  does  not 
come  from  the  oil.  Two  pounds  of  oil  to  the  ton 
of  ore  having  a  specific  gravity  of  .9  would  be  able 
to  float  about  two-tenths  of  a  pound  of  mineral. 

X-Q.  110.     About  two-tenths  of  a  pound? 

A.     Yes. 
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X-0.  111.  Weil,  suppose  you  had  twenty  pounds 
of  oil,  how  much  mineral  would  that  be  able  to  carry? 

A.  Twenty  pounds  per  ton  of  ore,  of  course  that 
would  carry  ten  times  as  much,  as  far  as  buoyancy 
is  concerned. 

X-Q.  112.    How  much  would  that  be?    Two  pounds? 

A.     Yes. 

X-0.  113.  So  that  with  twenty  pounds  of  oil  to 
the  ton  of  ore  you  can  only  account  for  the  flotation 
of  two  pounds  by  the  buoyancy  of  the  oil? 

A.  That  is  of  course  assuming  that  the  whole  of 
the  oil  goes  to  the  mineral  and  floats  upon  the  sur- 
face. 

X-Q.  114.  Giving  the  oil  every  possible  credit  for 
flotation  ? 

A.     Yes. 

X-Q.  115.     Which  of  course  is  rather  overstating  it? 

A.     Yes. 

X-Q.  116.  But  even  with  twenty  pounds  of  oil  per 
ton  of  ore  you  cannot  by  any  possibility,  theoretically 
or  otherwise,  float  more  than  two  pounds  of  ma- 
terial ?  ^ 

A.  As  long  as  you  refer  only  to  the  buoyancy  of 
the  oil,  that  is  correct.  If  you  use  the  oil  in  the  same 
way,  apply  the  efforts  of  a  skin  surface  float,  twenty 
pounds  of  oil  to  the  ton  would  of  course  make  you 
a  totally  different  showing.  You  would  not  reduce 
the  buoyancy  of  the  oil. 

X-Q.    117.      Well,   now,    is    the   definition   between 
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what  you  call  an  air  froth  and  .a  magina  or  oil  froth,  '\ 

does  that  reside  in  the  relation  between  the  bujiyancy 
supplied  or  possibly  supplied  by  the  oil  and  that  sup- 
plied by  the  air  or  other  gas? 

A.     In   part. 

X-Q.  118.     In  part? 

A.  As  I  said  before,  some  of  the  buoyancy  may 
be  due  to  the  oil.  You  may  enhance  that  buoyancy 
by  entangling  air  in  the  mass. 

X-Q.  119.  I  will  ask  you  another  question:  Is 
the  difference  between  what  you  call  an  air  froth 
and  an  oil  froth  or  magma  a  difference  in  the  tech- 
nical utility,  having  a  difference  in  the  amount  of  min- 
eral  that  is  recovered  in  an  acceptable  form,  or  does 
it  reside  in  something  entirely  separate  and  apart  from 
any  consideration  of  utility  but  merely  something 
Avithin  the  realm  of  scientific  observation? 

A.  My  observation  leads  me  to  the  opinion  that  a 
magma  has  a  very  different  utility  to  an  air  froth. 
One  can  obtain  a  magma  in  a  small  vessel  such  as 
these  measuring  vessels,  making  it  look  very  nice  and 
apparently  carrying  large  values,  whereas  when  you 
come  to  separate  these  in  a  large  scale,  the  viscosity 
is  not  sufficient  to  hold  it  over  the  surface  it  has  to 
travel  it  over  and  you  get  very  great  losses.  The  scien- 
tific difference  I  don't  know  much  about  that. 

X-Q.  120.  Well,  I  don't  know  that  I  understand 
your  answer.  Do  you  mean  that  you  think  that  the 
difference   between   the   air    froth   and   the   oil    froth 
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or  magma  as  we  call  them  is  a  difference  in  their 
respective  technical  utilities? 

A.  It  is  not  only  a  difference  in  their  properties 
but  in  their  technical  utility  as  you  suggest. 

X-Q.  121.  Well,  how  useful  does  a  float  have  to 
be  to  be  an  air  froth?  Can't  you  give  it  in  terms 
of  recovery  or  efficiency?  If  that  is  what  the  differ- 
ence is  it  ought  to  be  something  exact? 

A.  No,  I  haven't  had  any  technical  experience 
working  with  magma  and  I  have  got  no  figures  to  use 
by  way  of  comparison.  The  magma  floats  I  gave  up 
long  since  as  being  quite  useless  although  the  use  of  a 
soluble  frothing  agent  helps  very  considerably,  to 
my  mind  they  are  not  sufficiently  valuable  to  spend 
any  time  working  wifh  them. 

X-Q.  122.  In  other  words  you  cannot  define  the 
difference  upon  the  basis  of  utility?  Is  that  what  you 
mean  to  say? 

A.  If  you  take  exactly  the  same  condition  you  will 
find  that  as  a  rule  when  you  get  a  magma  you  get 
a  less  useful  result  than  when  you  get  a  froth,  but  I 
cannot  compare  one  magma  with  another  air  froth. 
You  might  compare  a  fair  magma  with  a  froth  of 
that  nature,  which  is  more  or  less  useless  (referring 
to  a  froth  in  one  of  the  experiments  recently  per- 
formed). 

X-Q.  123.  Well,  can't  you  state  this  in  the  quan- 
tity of  reagents  used  ?     Can't  you  state  it  somehow  ? 

A.  The  quantity  of  reagents  does  not  decide  the 
difference.     It  is  a  matter  of  process  and  results. 
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X-Q.  124.  So  that  by  being  told  the  quantity  of 
reagents — and  by  "reagents"  I  mean  the  oil,  speaking 
generically — by  being  told  that  you  are  not  able  to 
determine  in  advance  whether  you  are  going  to  have 
this  so-called  air   froth  or  the  oil   froth? 

A.  Within  certain  limits.  If  I  know  the  conditions 
that  are  going  to  be  used,  for  instance  if  you  tell 
me  you  were  going  to  use  300  per  cent  of  oil  to  the 
ton  and  you  were  going  to  roll  it  over,  I  could  tell  what 
kind  of   results  you   would  get. 

X-O.  125.  Suppose  I  would  tell  you  I  was  going 
to  use  2  per  cent  of  oil? 

A.  Then  I  can't  tell  you  because  T  don't  know 
what  conditions  you  are  going  to  use  it  under  or  what 
the  many  large  variants  are  that  enter  into  the  pro- 
cess, what  kind  of  result  it  is  going  to  ^^^ 

X-Q.  126.  Suppose  I  tell  you  I  was  using — I  was 
going  to  use  nine-tenths  of  a  per  cent  of  oil.  Can 
you  tell  me  then  without  knowing  all  of  these  things? 

A.  I  can't  tell  you  unless  I  know  something  about 
the  condition  and  the  way  the  process  is  carried  out. 

X-Q.  127.  Then  whether  the  amount  of  oil  is  less 
than  one  per  cent  or  more  than  one  per  cent,  it  is 
impossible  to  tell  whether  you  are  going  to  get  this 
air  froth  or  not,  without  having  additional  facts 
or  making  an  investigation? 

A.  In  my  opinion  it  is  necessary  to  see  the  pro- 
cess and  examine  something  of  those  conditions  that 
make  the  difference  in  the  results  for  the  use  of  that 
percentage  of  oil. 
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X-Q.  128.  I  think  the  question  related  to  either 
over  or  under  one  per  cent,  did  it  not?  If  you  are 
under  a  misapprehension  I  will  state  the  question 
again. 

A.  1  would  like  to  state  I  was  under  the  appre- 
hension that  you  mentioned  about  .9  to  1.1  in  your 
preceding   question. 

X-Q.  129.  Yes,  something  either  side,  either  over 
or  under  one  per  cent.  You  stated  a  while  ago  that 
the  operations  which  you  saw  in  the  Butte  &  Superior 
mill  could  not  be  the  processes  of  the  article  in  the 
California  Journal  of  Technology  because  the  process 
was  carried  out  in  Janney  machines  which  were  not 
invented  until  some  years  after  the  article  was  writ- 
ten. Now,  how  is  it  that  the  process  of  the  patent  in 
suit  can  in  your  opinion  be  carried  out  in  that  machine 
when  the  machine  was  not  invented  until  some  years 
after  the  patent  in  suit  was  drafted  and  granted? 

A.     I  believe  that  is  a  matter  of  law. 

X-Q.  130.  You  mean  it  is  a  matter  of  law  regard- 
ing the  process  of  the  patent  in  suit  but  not  regard- 
ing the  California  Journal? 

A.  I  believe  that  is  a  matter  for  the  court  to  de- 
termine whether,  a  process  can  be  carried  out  in  a 
modern   apparatus   and   still   infringe   the   patent. 

X-Q.  131.  What  I  want  to  find  out  from  you,  do 
you  know  of  any  facts,  technical,  scientific  or  other- 
wise, that  would  prevent  the  process  of  the  California 
Journal  bemg  carried  out  in  Janney  machines  any  more 
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than  it  would  prevent  the  process  of  the  patent  in 
suit  being  carried  out  in  Janney  machines? 

A.  No,  I  know  of  no  facts  of  any  kind  to  prevent 
anyone  from  making  an  improvement  on  any  patent. 

X-Q.    132.     Or  on  any  publication,   I   suppose? 

A.     Or  on  any  publication. 

X-Q.  133.  If  you  used  a  soluble  frothing  agent, 
purely  soluble  frothing  agent,  without  any  insoluble 
admixture,  and  otherwise  follow  the  directions  of  the 
patent  in  suit,  would  you  be  practicing  the  process 
of  the  patent  in  suit? 

A.  In  my  opinion  if  you  use  a  total  or  completely 
soluble  agent  you  would  not  be  using  the  process  of 
the  patent   in   suit. 

X-Q.  134.  Is  there  such  a  thing  in  your  opinion 
as  an  insoluble  frothing  agent? 

A.     Yes. 

X-Q.  135.    What  are  some  of  them? 

A.  Oleic  acid  is  one  of  them.  That  is  the  example 
given  in  the  patent. 

X-Q.  136.  Have  you  seen  the  Janney  machine  in 
other  places  than  in  the  Butte  &  Superior  mill  used 
for  carrying  on  the  process  described  in  the  patent 
in  suit? 

A.     No,  I  have  not. 

X-Q.  137.  Did  you  ever  see  the  apparatus  des- 
cribed in  the  patent  in  suit  and  illustrated  there 
used  in  practice  in  this  country? 

A.     No,  not  in  this  country  or  in  practice. 
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X-0.  138.  Where  did  you  see  it,  if  you  have  seen 
it? 

A.     The  apparatus  shown  in  the  drawing? 

X-Q.  139.  In  the  patent  in  suit,  including  the 
cone  Gabbett  and  the  open  launder  for  taking  the 
pulp  to  a  settling  affair  consisting  of  three  pointed 
boxes  ? 

A.     That  was  in  use  in  the  laboratory  in  London, 

X-Q.  140.     Was  it  ever  in  use  anywhere  else? 

A.  Well,  it  was  in  use  in  Australia,  except  that 
the  three  boxes  were  separate  and  the  pulp  ran 
from  one  to  the  other.  The  same  principle  was 
adopted,    though. 

X-Q.  141.  Is  it  in  use  anywhere  in  the  world  now 
to  your  knowledge? 

A.  Not  to  my  knowledge.  The  necessity  of  having 
three  spitz  boxes  has  gone  absolutely  with  the  much 
finer  crushing  that  is  now  used. 

X-Q.  142.  How  lately  to  your  knowledge  was  such 
an  apparatus  as  that  described  in  the  patent  in  suit 
and  illustrated  therein  used  in  operation  for  ordinary 
commercial  purposes? 

A.     To  my  knowledge  not  since   1908. 

X-Q.  143.  And  was  the  one  you  saw  then  just 
like  the  one  described  in  the  patent  in  suit? 

A.  No,  it  was  the  one  that  I  spoke  of  in  Australia, 
with  the  differences  in  respect  to  the  three  boxes 
being  separate,  instead  of  being  joined. 

X-Q.  144.     It  had  an  open  launder,  did  it? 

A.     Yes,  that  had  an  open  launder. 
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X-Q.  145.  You  commented  upon  the  experiment  per- 
formed by  Mr.  Dosenbach  in  which  he  made  a  froth, 
then  by  means  of  slower  agitation  caused  the  meal- 
Hferous  mineral  to  sink,  and  by  more  rapid  agitation 
raised  it  as  a  froth,  repeating  that  cycle  several  times. 
In  your  comment  you  said  that  the  material  which 
Mr.  Dosenbach  caused  to  sink  and  which  he  separated 
in  an  up-cast  as  described  in  the  Cattermole  patent, 
it — You  said  that  the  material  did  not  consist  of 
granules,   that   it   consisted   of   what?  | 

A.  I  think  they  were  simpl»<  separate  pieces  of  " 
coarse  material  with  the  fine  material  stuck  here- 
and  there  over  them,  but  they  were  in  no  sense  gran- 
ules. A  granule  is  a  nice  rounded  mass,  quite  com- 
pact, and  this  appears  to  me  to  be  a  totally  different 
thing.  The  action  that  I  showed  here  shows  the  dif- 
ference in  the  properties  of  granules  and  these  mineral 
agglomerates,  if  it  is  an  agglomerate,  and  I  am  not 
sure  about  that,  even;  it  shows  that  it  has  different 
properties.  4 

X-Q.    146.     This   material   which   was   brought   to-         | 
gether  and  sunk  by  Mr.  Dosenbach's  experiment  con- 
sisted of   separate   particles   brought   together,   did   it         ^ 
not? 

A.     You  mean  brought  together  in  a  froth? 

X-Q.  147.     Well,  in  conglomerations. 

A.  If  you  mean  by  conglomeration,  one  particle 
stuck  to  another  yes,  but  an  agglomeration  to  my 
mind  means  more  than  two  particles;  it  means>  sev- 
eral. 
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X-O.  148.  You  think  there  were  just  two  particles 
in  each  one  that  Mr.  Dosenbach  formed? 

A.  I  have  not  made  a  close  enough  examination 
to  answer,  but  in  my  mind  they  were  not  granules. 

X-Q.  149.  You  could  see  them,  couldn't  you,  in 
the  up-cast? 

A.  I  saw  a  mass  of  stuff  coming  out  of  the 
bottom  of  the  up-cast,  yes. 

X-Q.  150.  And  you  know  that  all  of  those  were 
not  single  individual 'particles,  the  same  as  they  came 
from  the  grinding  operation,  don't  you? 

A.  I  examined  them  under  the  microscope,  and 
each  one  of  them  showed  perfectly  sharp  faces,  with 
what  appeared  to  be  a  little  dust  on  the  corners  now 
and  again. 

X-Q.  151.  What  useful  property  has  a  granule 
with  more  particles  in  it — the  larger  granule — than 
these  made  by  Mr.  Dosenbach?  Mr.  Dosenbach's 
granules  sank  in  the  up-cast,  didn't  they? 
A.  They  did,  but  they  are  not  granules. 
X-Q.  152.  That  is  their  value,  isn't  it,  that  they 
sink   in   the   up-cast   so   you   can   separate   them? 

A.  That  is  not  the  result  of  the  Cattermole  pro- 
cess, that  was  shown  in  court ;  that  was  not  the  Cat- 
termole process  that  was  shown,  and  before  you  can 
take  a  position  where  you  can  say  they  are  granules, 
they /must  be  different  from  what  he  showed.  I  think 
1  ffijanted  out,  on  repeating  the  experiment,  where  the 
granules  were  agitated  under  high  speed,  and  a  little 


4/62      Minerals  Separation,  Limited,  et  al.,  vs. 

Arthur  Howard  Higgins. 

liigher  than  Mr.  iJ)osenbach  used,  and  yet  they  did 
not  float  any  more  than  they  did  under  the  low 
speed. 

X-Q.  153.  How  did  you  perform  the  Catterniolo 
experiment    in   court? 

A.  I  got  Cattermole  granules  in  a  cone  mixer  and 
separated  the  material  in  an  up-cast. 

X-Q.  154.  Wasn't  that  just  exactly  what  Mr. 
Dosenbach  did? 

A.  Mr.  Dosenbach  went  through  the  same  opera- 
tions as  far  as  I  recall,  but  he  did  not  get  the  same 
results. 

X-Q.  155.     He  got  the  mineral  separated,  didn't  he? 

A.  Well,  you  can  separate  mineral  by  separating  it 
on  a  placque,  but  that  is  not  the  Cattermole  process. 

X-Q.  156.  Did  Mr.  Dosenbach  separate  it  in  an 
up-cast? 

A.     Yes. 

X-Q.  157.     And  that  is  what  you  did?  • 

A.     Yes.  k 

X-Q.  158.     Then  what  is  the  difference?  ^ 

A.  The  difference  was  that  I  made  granules  and 
he  did  not. 

X-Q.  159.  You  mean  that  you  got  a  little  larger 
agglomeration  of  mineral  than  he  did? 

A.  I  was  giving  an  illustration  of  the  Cattermole 
process,  which  I  think  was  very  successful;  Mr.  Dos- 
enbach's  operation  was  not  the  Cattermole  process. 

X-Q.   1 60.     Then  we  will  go  back  to  the-  same  sub- 
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ject  again.  You  think  Mr.  Dosenbach  did  not  agglom- 
erate  the  metalliferous  mineral  particles  into  aggre- 
gates, did  he? 

A.  I  did  not  say  it  was  not  aggregates:  I  said 
there  was  probably  some  agglomeration,  but  they  were 
not  granules. 

X-Q.  161.  What  is  the  difference  between  what  you 
call  granules  and  these  agglomerates  which  you  saw 
Mr.   Dosenbach  make?  ' 

A.  There  is  just  as  much  difference  as  there  is 
between  a  house,  which  is  firmly  built  together  of 
brick  and  mortar,  and  a  loose  pile  of  brick.  The  pile 
of  brick  represents  an  agglomerate,  but  when  you 
build  it  into  a  wall  firm  and  smooth,  a  nice  rounded 
mass,  then  it  becomes  a  granule. 

X-Q.  162.  You  will  admit,  won't  you,  that  the 
agglomerates  that  Mr.  Dosenbach  made  were  large 
enough  and  firm  enough  to  sink  in  the  up-cast,  while 
the  slime  was  carried  over  the  top,  don't  you? 

A.  The  mineral  did  sink  at  the  time,  but  that  de- 
pends a  great  deal  on  the  difference  in  size  between 
the  mineral  and  the  gangue.  One  could  take  such  an 
amount  of  mineral  of  fair  size,  and  put  it  in  with  sand 
— I  am  giving  you  an  example  now,  I  am  not  sug- 
gesting anything — and  you  could,  by  using  those  sizes, 
separate  them  in  an  up-cast,  exactly  the  same  as  in 
that  experiment.  Unless  we  have  a  screen  analysis 
which  tells  us  the  distribution  of  the  metal  and  sand, 
it  is  quite  impossible  to  say  whether  that  was  due  to 
agglomeration  of  the  mineral  or  not. 
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X-Q.  163.  You  got  a  sample  of  what  Mr.  Dosen- 
l)ach  used  in  that  experiment? 

A.     Yes. 

X-Q.  164.  You  did  not  find  anything  to  indicate 
tliat  that  could  have  been  classified  that  way  form- 
ing it  into  granules? 

A.  I  have  not  examined  it  from  that  point  of 
view ;  1  did  not  know  that  you  would  want  to  know 
that.  J 

X-Q.  165.  Do  you  think,  honestly,  that  that  was 
a  simple  act  of  classification,  independent  of  the  Cat- 
termole  process,  that  was  carried  on  by  Mr.  Dosen- 
liach  ? 

A.  1  say  .1  honestly  believe  there  were  some  agglom- 
erations there,  as  far  as  some  of  the  particles  went; 
but  as  far  as  other  particles  went  it  was  not  an 
agglomeration,  and  it  was  not  the  Cattermole  process. 

X-Q.  166.  How  about  the  fact  that  upon  greater 
agitation  the  mineral  froth  as  a  froth  appeared,  and 
underanother  kind  of  agitation  it  sunk  with  the  same 
j4Jiality' of  oil  and  mmeral? 

A.  That  was  because  the  mineral  was  not  agglom- 
erated. He  had  not  there  sufficient  oil  to  attach 
the  mineral  particles  to  each  other  to  make  nice 
granules,  and  the  oil  was  not  able  to  get  at  the  min- 
eral and  attach  itself  to  it. 

X-Q.  167.  The  mineral  was  separated  in  an  up- 
cast, and  under  one  kind  of  agitation  it  sunk,  and 
under  the  other  it  was  raised? 

A.     That  was  the  peculiarity  of  the  experiment. 
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X-0.  168.  It  shows  what  difference  the  differ- 
ence in  the  agitation  made,  didn't  it? 

A.  In  that  particular  experiment,  yes.  When  vvc 
go  to  work  and  make  the  froth,  and  afterwards  run 
the  agitator  very  gently,  about  300  revolutions,  that 
has  the  effect  of  centrifugal  separation.  You  have 
taken  out  the  air  and  the  mineral  could  not  do  any- 
thing  else   than   sink. 

X-O.   Icl9.     That  is  when  you  are  agitating  slowly? 

A.     Yes. 

X-O.  170.  You  get  a  violent  centrifugal  action 
when  you  agitate  slowly,  but  you  do  not  get  it  when 
you  agitate  more  rapidly? 

A.  No;  when  you  do  it  more  rapidly  you  have 
the  air  coming  through  the  pulp  all  the  time  in  the 
form  of  small  bubbles. 

X-O.  171.  The  air  comes  in  faster  than  the  cen- 
trifugal  force  can  throw   it  out? 

A.  When  it  is  going  on  high  speed  you  get  a 
fresh  supply  of  air  every  time  it  turns   it  around. 

X-O.  172.  And  when  you  are  going  at  low  speed, 
what  happens? 

A.  Then  you  do  not;  if  you  run  it  sufficiently 
slowly,   you  get  no  air  at  all. 

X-Q.  173.  I  suppose  at  the  low  speed  the  centrifugal 
action  throws  the  air  off  because  the  air  is  so  much 
heavier  than  the  mineral? 

A.     No;  I  don't  think  I  suggested  such  a  thing. 

X-O    174.     If  I  remember  right,  Mr.  Higgins,  you 
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said  that  you  used  900  r.  p.  m.  for  the  Cattermole 
process  and  the  same  speed,  900  r.  p.  m.  for  the 
process  of  the  patent  in  suit.  My  recollection  is 
correct,    is    it   not? 

A.     Yes,   that  was   about  the  speed   that  we   used 
I   think  T   said  so. 

X-0.  175.  You  made  no  distinction  as  to  revolu- 
tions per  minute  of  the  agitation  between  the  two? 

A.  No.  The  patent  says  that  they  are  carried  on 
— the  patent  in  suit  is  carried  on  in  the  same  man- 
ner as — in  the  same  agitators  in  the  processes  prev- 
iously mentioned,  which  are  the  two  Cattermole  pro- 
cesses. 

X-O.  176.  Then  it  is  hardly  necessary  for  me  to 
ask  you  whether  you  agree  with  Dr.  Leibmann  who 
was  the  expert  witness  in  the  Hyde  case  when  he 
said:  "I  believe  that  500  to  600  revolutions  are  quite 
sufficient  for  the  Cattermole  process,  but  I  believe 
that  at  least  1200  r.  p.  m.  are  necessary  for  the 
process  of  the  patent  in  suit  in  the  same  apparatus." 

MR.  WILLIAMS:  I  presume  that  in  view  of  the 
fact  that  that  evidence  is  in  the  record  it  may  not 
be  objectionable  to  endeavor  to  get  it  in  again,  but  it 
does  not  seem  to  me  that  the  question  is  quite  a 
warranted  question  and  I  object  to  it. 

THE  COURT:  Well  I  think  you  may  ask  the 
question.  This  witness  has  performed  some  experi- 
ments at  various  speeds  and  another  expert  for  the 
same  party  has  expressed  his   opinion   that  different 
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speeds  will  serve  or  are  necessary.  Now,  I  think  to 
arrive  at  this  witness'  opinion,  he  may  ask  the  ques- 
tion.    The  objection  will  be  overruled. 

A.  Without  specifying  exactly  what  the  conditions 
were  under  which  these  processes  were  to  be  carried 
out,  I  do  not  agree  with  the  statement  as  it  stands.  If 
you  say  that  the  Cattermole  can  be  carried  out  at  500  or 
600,  I  think  that  is  quite  true.  It  is  also  true  that  the 
Cattermole  can  be  carried  out  at  the  higher  speed.  Fur- 
ther, it  is  quite  true  that  the  agitation  froth  process  can 
be  carried  out  at  one  or  two  thousand.  It  is  likewise 
true  it  can  be  carried  5ut  at  less.  Now,  if  you  compare 
two  speeds  under  different  conditions  you  may  get  ex- 
actly the  same  results;  and  the  froth  in  one  case — or 
you  may  get  a  froth  in  one  case  and  get  granules  in  an- 
other case. 

X-0.  1 77.    At  exactly  the  same  speed  ? 

A.  Yes,  at  the  same  speed,  but  it  may  take  some  dif- 
ferences in  other  conditions,  such  as  the  time  or  the 
temperatures  or  the  size  of  the  granules,  something  of 
that  kind.  There  are  so  many  conditions  that  alter 
these  facts  that  one  cannot  really  give  you  a  flat  rate 
on  that,  you  have  to  consider  so  many  things  at  the  same 
time. 

X-Q.  178.  You  say  that  with  the  same  amount  of  oil 
the  different  speeds  might  give  you  the  different  re- 
sults, according  to  other  conditions? 

A.     Oh,  I  hope  I  did  not.    I  did  not  mean  to  say  that. 

(The  witness'  answer  read  as  follows:  "Without 
specifying  exactly  what    the    conditions    were    under 
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which  these  processes  were  to  be  carried  out,  I  do  not 
agree  with  the  statement  as  it  stands.  If  you  say  that 
the  Cattermole  can  be  carried  out  at  500  or  600,  I  think 
that  is  quite  true.  It  is  also  true  that  the  Cattermole 
can  be  carried  out  at  the  higher  speed.  Further,  it  is 
quite  true  that  the  agitation  froth  process  can  be  car- 
ried out  at  one  or  two  thousand.  It  is  Hkewise  true 
it  can  be  carried  out  at  less.  Now,  if  you  compare  two 
speeds  under  different  conditions  you  may  get  exactly 
the  same  resuj^ ;  and  the  froth  in  one  case — or  you  may 
get  a  froth  in  one  case  and  get  granules  in  another 
case.  X-Q.  At  exactly  the  same  speed?  A.  Yes,  at 
the  same  speed,  but  it  may  take  some  differences  in 
other  conditions,  such  as  the  time  or  the  temperature  or 
the  size  of  the  granules,  something  of  that  kind.  There 
are  so  many  conditions  that  alter  these  facts  that  one 
cannot  really  give  you  a  flat  rate  on  that,  you  have  to 
consider  so  many  things  at  the  same  time.") 

X-Q.  179.  And  no  one  of  these  many  things  is  guid- 
ing in  itself,  as  to  the  result,  is  it? 

A.  Not  absolutely,  no.  They  all  work  together,  one 
acting  one  way  and  another  acting  another  way. 

X-Q.  180.  The  final  effect  is  a  sort  of  a  resultant  of 
all  these  different  forces  that  are  at  work,  and  condi- 
tions ? 

A.  Yes,  that  is  true.  One  cannot  take  the  amount 
of  oil  or  the  fineness  of  grinding  or  the  temperature  or 
the  time  of  agitation  without  considering  each  at  the 
same  time.  An  alteration  of  one  may  make  an  altera- 
tion of  another.    That  is  particularly  true  with  the  Cat- 
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termole  process;  more  so  than  of  the  agitation  froth 
process. 

X-0.  181.  When  you  performed  that  experiment 
with  the  Ehn  Orki  ore  about  which  you  testified  in 
the  Hyde  case,  using  3.6  per  cent  of  cotton  seed  oil, 
I  think  it  was? 

A.     Yes. 

X-Q.  182.  You  obtained  a  float  which  you  des- 
cribed as  follows:  "In  about  three  minutes  the  plant 
had  settled  into  a  permanent  condition.  The  float 
on  the  first  spitzkasten  was  copious,  being  about  one 
inch  to  an  inch  and  a  half  deep  and  though  oily  in 
appearance,  when  closely  examined,  did  not  differ 
in  appearance  from  the  usual  agitation  froth  at  a 
distance  of  a  few  feet."  Now,  what  is  it  aside  from 
appearance,  what  is  it — was  it  an  air  froth — was  it 
an  agitation  froth  as  it  was  called  at  the  time  of  the 
Hyde  suit,  now  called  an  air  froth,  or  was  it  one  of 
these  magmas  that  you  spoke  of  or  oil  froths? 

A.  I  think  I  went  on  and  gave  some  further  des- 
cription. 

X-Q.  183.  I  will  read  the  rest:  "These  floats  were 
exceedingly  dense  and  occasionally  fell  down  in  large 
masses.  The  tailings  contained  some  granules  and 
did  not  indicate  a  satisfactory  recovery."  Then  you 
give  the  assay. 

A.  As  far  as  I. remember  that  froth,  it  was  chiefly 
floating  granules  entangled  with  air  and  the  very  fact 
that   every  now   and   then   the    froth   would   suddenly 
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sweep  in  to  a  great  vortex  and  tumble  down  and 
cleafted-  almost  the  whole  spitzkasten  showed  it  had 
very  different  properties  from  an  air  froth.  As  to 
whether  it  was  a  magma  or  not  I  do  not  feel  quite 
certain.  I  think  that  depends  largely  on  the  defini- 
tion of  magma.  I  think  in  my  opinion  I  should  say 
it  was  not  exactly  a  magma  but  a  collection  of  float- 
ing granules. 

X-Q.  184.  Well,  how  many  of  these  kinds  of  flo- 
tation— of  floats  have  we  now?  We  have  got  a 
magma,  an  oil  froth,  an  air  froth,  and  what  is  this 
last  one? 

A.     These   floating  granules. 

X-Q.  185.  Now,  a  floating  granule  an  inch  to 
an  inch  and  a  half  deep,  what  makes  them  float? 

A.  Largely  the  entrapment  of  the  air.  You  see 
if  you  spread  it  out  on  a  large  surface,  for  instance, 
such  as  Mr.  Chapman  did  in  London  with  the  same 
(juantity  of  oil,  that  was  run  out  over  a  very  much 
larger  surface  and  then  of  course  the  air  was  given 
a  chance  to  escape,  which  it  did  readily  and  left 
nothing  floating  worth  speaking  of.  I  believe  the 
recovery  in  that  case  was  something  like  eight  or  nine 
per  cent.  That  floating  is  caused  largely  by  the 
mechanical  prevention  of  the  escape  of  gas  or  air. 

X-Q.  186.  What  do  you  mean  by  *'the  Mechanical 
j  revention"  ? 

A.     Well,  it  is  something  like  enclosing  it  in  a  cork. 

X-Q.  187.     In  a  what? 
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A.     In  a  cork,  bottling  it  up. 

X-Q.  188.     Well,  what  bottles  it  up?  ;... 

A.    The  layer  of  granules  on  the  top. 

X-Q.  189.  The  granules  enclose  the  air  bubbles, 
you  mean? 

A.     Yes. 

X-Q.   190.     Coat  them? 

A.     No,  entangle  them. 

X-Q.  191.  There  is  a  difference  then  between  coat- 
ing them  and  covering  them? 

A,     Yes,  there  is  a  distinction  there. 

X-Q.  192.  Let  us  have  that  difference  so  we  will  un- 
derstand it? 

A.  Just  the  same  distinction  there  is  between  the 
coating  of  air  bubbles  in  the  agitation  froth  process  and 
what  you  me^n  call  the  coating  of  the  air  bubbles  in  the 
magma.  In  one  case  it  is  an  entirely  different  thing 
from  another  case.  In  the  first  case  you  have  the  at- 
tachment direct  to  the  air  and  in  the  other  case  it  is  more 
or  less  coated  because  it  cannot  escape  quick  enough.  In 
one  case  it  is  more  or  less  permanent  and  in  the  other  it 
is  temporary. 

X-Q.  193.  Well,  aren't  you  rather  explaining  this  in 
terms  of  something  else?  I  want  to  know  what  the 
difference  between  the  coating  an  air  bubble  is,  with 
mineral  particles,  and  covering  it.  Now,  you  say  one  is 
like  a  magma  and  the  other  is  like  an  air  froth.  I  am 
trying  to  find  out  the  difference  between  these  two 
things.  What  is  the  difference  between  coating  a  bub- 
ble with  mineral  and  covering  it  was  a  mineral,  with- 
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out  referring  to  these  other  things  in  definite  terms? 

A.  The  coating  of  course  is  a  term  well  known  to 
the  art  and  it  is  applied  to  coating  such  as  you  get  in 
the  agitation  froth  processes  where  the  air  is  direct- 
ly attached  to  the  mineral.  You  get  what  appears  to 
be  a  little  cell  of  metalliferous  mineral  bent  round  into 
a  curved  surface.  Of  course  that  might  be  called  "cov- 
ering" if  you  like  to  use  that  as  a  synonym,  but  that 
is  not  the  same  thing  as  taking  an  air  bubble  and  pour- 
ing oil  over  the  surface.  For  instance,  you  can  take 
the  agitation  froth  here  and  put  a  layer  of  grease  over 
it  but  that  would  not  be  the  same  thing.  That  would 
be  covering  it  with  grease,  but  it  would  not  be  coat- 
ing  it. 

X-Q.  194.  Tell  these  things  apart  when  you  look  at 
them,  can  you?  If  I  have  a  series  of  them  here  made 
with  oil  running  up  from  one-tenth  by  tenths  up  to 
three  per  cent,  of  oil,  can  you  draw  the  line  where 
one  of  these  things  leave  off  and  the  other  begins? 

A.     I  might  and  I  might  not. 

X-Q.  195.     Most  likely  not. 

A.  If  I  knew  something  about  the  ore  and  the  way 
it  behaved  and  the  oil  you  put  in  I  think  I  could  tell 
you. 

X-Q.  .196.   If  you  knew  how  much  oil  I  used? 

A.  I  should  have  to  examine  the  conditions.  As  a 
result  of  the  examination  I  think  I  could  tell  you  where 
it  went. 

X-Q.  197.    You  never  did  such  a  thing,  did  you? 

A.     No,  it  isn't  exactly  a  fair  thing  to  ask  a  man  to 
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do  because  these  graduations  where  one  thing  may 
occur  at  the  same  time  as  another  wouM  be  very  dif- 
ficult to  decide.  Still  I  know  of  one  test^which  I  might 
decide  that  matter. 

X-Q.  198.  You  saw  the  large  machine  work  up- 
stairs, did  you  in  the  grand  jury  room,  one  of  defend- 
ant's exhibits,  having  seven  cells  I  think  and  three 
emulsifiers  and  a  cleaner  and  a  recleaner? 

A.     Yes,  I  was  there. 

X-Q.  199.  What  did  that  produce,  an  air  froth  with 
the  bubbles  coated  or  a  magma  with — or  a  magma  or 
oil  froth  with  the  bubbles  coated? 

A.     In  my  opinion  that  was  an  air  froth. 

X-Q.  200.  You  think  that  was  the  agitation  froth 
or  the  air  froth  of  the  patent  in  suit? 

A.  In  my  opinion  that  was  the  process  of  the  pat- 
ent in  suit  and  the  result  of  the  patent  in  suit. 

X-Q.  201.    You  know  how  much  oil  was  used? 

A.     Yes. 

X-Q.  202.   What  is  your  recollection  of  it? 

A.     36   pounds   to   the   ton. 

X-Q.  203.    36? 

A.     I  think  it  was  36,  wasn't  it? 

X-Q.  204.  42  pounds  is  what  the  evidence  shows 
was  used. 

A.     Yes. 

X-Q.  205.    That  is  2.1  per  cent,  is  it  not? 

A.     Yes. 

X-Q.  206.  What  does  the  patent  in  suit  recommend  ? 
From  two  one-hundredths  to  five-tenths,  doesn't  it? 
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A.  I  think  it  rccognigoo  that  quantity.  Of  course 
in  the  case  of  that  working  of  the  plant  upstairs  there 
was  a  waste  of  oil  on  the  gangue.  The  slimes  took  a 
great  deal  of  oil.  There  was  also  an  inert  oil  there 
which  was  probably  not  attached  to  anything,  just 
wandering  about  the  surface  in  an  emulsion, 

X-Q.  207.  But  didn't  interfere  with  the  process 
going  on,  did  it? 

A.  Not  altogether.  I  think  it  materially  impaired 
the  results  you  would  have  got  if  you  had  used  the 
recommendation  of  the  patent  in  suit. 

X-Q.  208.  I  think  you  referred  the  other  day  to 
some  experiment  that  had  been  performed  by  a  witness 
in  the  Hyde  case  in  which  experiment  the  concentrate 
was  purer  than  the  tailing.  What  experiment  was  that 
you  referred  to? 

A.  I  think  that  was  in  connection  with  Everson 
patent.  I  think  I  did  that  experiment  myself  for 
Dr.  Chandler. 

X-Q.  209.  You  were  an  employe  of  the  Minerals 
Separation,  weren't  you? 

A.     I  was. 

X-Q.  210.    And  you  are  still? 

A.     I  am. 

X-Q.  211.  Dr.  Chandler  was  their  expert  witness 
wasn't  he? 

A.     Yes,  he  was. 

X-Q.  212.  Did  you  ever  see  a  demonstration  of 
any  patent  fail  besides  the  Everson  patent,  which 
vou  made  to  fail  on  that  occasion? 
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A.  I  don't  think  I  intentionally  ma'de  that  fail.  I 
had  certain  instructions  from  Dr.  Chandler  and  the 
fact  that  they  did  not  turn  out  as  the  patent  stated 
was  not  intentional  on  my  part.  I  don't  think  that  I 
should  be  accused  of  that. 

X-Q.  213.  I  did  not  intend  to  put  it  that  way,  I 
apologize,  and  I  will  ask  you  if  you  ever  saw  an  at- 
tempted demonstration  of  any  other  patent  than  this 
one,  fail. 

A.    I  saw  one  here  this  afternoon  that  I  did  myself. 

X-Q.  214.  I  don't  know  that  you  described  the  bat/ea 
very  clearly  in  your  testimony. 

A.  A  batea  is  a  dish,  hollowed  out  in  the  center 
somewhat  conical;  the  instrument  may  be  made  of 
wood  or  sheet  iron;  it  is  not  very  deep;  I  suppose  the 
pit  of  the  hollow  will  be  about  two  and  a  half  or  three 
inches  below  the  edge  of  the  pan  or  dish. 

X-Q.  215.  The  center  is  concave  to  the  extent  of 
two  or  three  inches,  you  say? 

A.     Yes. 

X-Q.  216.  How  do  you  describe  the  float  produced 
as  the  result  of  the  Froment  process ;  I  think  you  called 
it  a  magma  or  oil  froth? 

A.  Yes,  I  should  call  that  a  magma,  distended,  of 
course,  by  gas  bubbles. 

X-Q.  217.  You  are  not  at  all  in  agreement  with 
the  statements  contained  in  the  two  British  patents 
referred  to  by  Dr.  Sadtler,  of  which  Minerals  Sep- 
aration is  grantee  and  in  which  the  Froment  process 
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is  referred  to  as  a  means  of  forming  mineral-bearing 
froth.  You  do  not  agree  with  that  statement  evi- 
dently ? 

MR.  WILLIAMS:  I  think  it  would  be  well  to  pre- 
sent the  statement  to  the  witness  rather  than  ask  him 
to  agree  with  things  which  may  not  be  just  as  you 
state  them. 

MR.  SCOTT:  I  will  hand  the  witness  the  copies 
of  the  testimony  and  he  can  look  for  himself. 

X-Q.  218.  It  occurs  several  times  in  the  first  one 
I  hand  you,  and  if  you  will  hand  me  your  book  I  will 
find  you  the  other  patent.  I  think  that  will  do  for 
a  sample  of  what  is  in  this  one. 

A.  The  first  quotation  did  not  make  any  differ- 
ence at  all  between  these  froths,  and  did  not  say  so. 

X-Q.  219.  I  call  your  attention  to  the  one  in  patent 
No.  7803  of  1905.  I  will  ask  you  if  that  is  not  the 
British  patent  corresponding  to  the  patent  here  in  suit. 

A.  Yes,  I  think  that  is  true.  I  should  not  say 
those  are  exactly  the  same  nature.  It  seems  to  me  they 
were  made  by  different  processes  and  I  cannot  under- 
stand how  they  could  be. 

X-Q.  220.  MR.  WILLIAMS:  That  refers  to  patent 
No.  23820  of  1910. 

THE  WITNESS:  As  to  No.  10929  of  1910,  those 
froths  are  not  the  same  in  my  opinion,  but  it  appears 
to  me  to  be  very  feasible  that  magma  could  be  blown 
up  by  the  process  that  is  described  there.  It  might 
be  suitable  for  that  apparatus  to  be  used  in  one  of  these 
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results  that  are  mentioned,  but  in  my  opinion  they  are 
not  the  same  result. 

X-Q.  221.  How  long  have  you  been  an  employe  of 
Minerals  Separation  and  its  predecessors  in  interest? 

A.     Well,  in  1903  I  was  in  the  employ  of  Sulman^^^-"^ 
Picard  nominally,   but  I  believe  really  in  the  employ 
of   Minerals   Separation,   though   I   do  not  know   just 
what  the  title  was  at  that  time. 

X-O.  222.  Are  you  a  stockholder  in  Minerals  Separa- 
tion? 

A.     No,  I  am  not. 

X-Q.  223.  Are  you  a  stockholder  in  any  of  the  com- 
])anies  allied  with  Minerals  Separation  Limited,  the 
American  corporation  or  any  of  these  others? 

A.     No,  I  am  not,  although  I  hope  to  be  some  day. 

X-Q.  224.  Have  you  any  contract  or  agreement 
contingent  upon  any  occurrences  that  it  will  be  pos- 
sible for  you  to  become  a  stockholder? 

A.     No. 

X-Q.  225.  Did  you,  in  your  testimony  the  other 
day,  tell  us  the  speed  of  the  revolutions  of  the  ma- 
chine in  which  you  first  tried  to  demonstrate  the 
process  of  the  patent  in  suit,  and  failed? 

A.  Yes,  I  think  it  was  about  850.  We  attempted 
to  keep  it  at  850,  but  at  first  it  stuck  a  little,  and  I 
think  we  remedied  that. 

X-Q.  226.  You  mean  that  the  apparatus  did  not 
operate — did  not  rotate  as  rapidly  as  it  should,  and 
you  think  that  you  finally  did  get  it  to  go  at  850? 


4778      Minerals  Separation,  Limited,  et  ai,  vs. 

Arthur  Howard  Higgins. 

A.  When  we  made  the  test  J  think  it  was  going  at 
850,  yes. 

X-Q.  227.  That  was  the  first  attempt  to  demon- 
strate the  patent  in  suit,  made,  I  think,  last  Friday? 

A.     Yes,  Friday. 

X-Q.  228.  At  what  speed  did  you  rotate  the  ap- 
paratus in  your  first  attempt  here  today,  to  demon- 
strate the  appHcation  of  the  process  of  the  patent  in 
suit  to  the  Butte  &  Superior  ore? 

A.  It  was  the  same  speed,  as  far  as  we  could 
get  it,  850. 

X-Q.  229.    The  speed  was  taken,  was  it? 

A.     Yes,  they  took  the  speed  with  a  speedometer. 

X-Q.  230.  I  wish  you  would  ascertain  with  pre- 
cision just  what  speed  was  taken  today. 

A.  I  have  not  got  the  exact  figure.  You  see  we 
can  not  take  it  when  the  machine  is  charged  with  pulp, 
but  my  assistants  give  the  figure  at  about  900  to  950. 

X-Q.  231.  That  would  be  the  range  in  the  various 
attempts  you  made  today;  that  would  be  the  range  of 
speed  in  all  the  different  intervals  of  agitation? 

A.  Yes;  it  may  have  gone  down  to  800  and  then 
up  to  950.  There  was  a  little  variation  in  speed  due 
to  removing  the  heater  off  the  circuit;  that  altered 
the  rate  considerably. 

X-Q.  232.  You  are  now  referring  exclusively  to 
the  first  demonstration  in  which  you  had  four  periods 
of  rotation  in  the  attempt  to  get  the  froth? 

A.     Yes. 
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X-Q.  233.  Then  after  that,  in  a  different  machine, 
you  made  another  attempt  to  demonstrate  the  process 
of  the  patent  in  suit  and  obtained  a  froth  which  I 
think  you  said  was  about  an  inch  and  three-quarters 
thick? 

A.     Yes. 

X-Q.  234.  What  was  the  speed  of  the  rotation  in 
that  later  and  more  successful  demonstration? 

A.  We  set  that  very  carefully  for  a  variation  of 
850  to  900.  T  think  it  went  a  little  over  900;  perhaps 
950. 

X-Q.  235.     Can  you  find  out  how  much? 

A.  That  is  as  near  as  I  can  get  it  from  the  in- 
formation I  have. 

X-Q.  236."  The  motors  are  not  very  satisfactory, 
or  it  is  the  current  probably.  The  power  line,  prob- 
ably, the  elevator  runs  on  the  same  circuit,  and  every 
time  the  elevator  is  used  you  get  a  slight  variation. 
I  think  those  limits  I  have  given  you  are  near  enough; 
it  could  be  run  a  little  lower  or  a  little  higher  without 
materially  altering  the  results. 

RE-DIRECT  EXAMINATION, 
BY  MR.  WILLIAMS: 

R-Q.  237.  Now,  Mr.  Higgins,  will  you  observe 
the  froth  that  you  obtained  in  the  experiment  you 
performed  first  this  afternoon  and  tell  me  what  its 
present  condition  is,  and  what  that  condition  indi- 
cates? 
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A.  It  has  risen  up  in  the  center  about  half  an 
inch;  it  looks  Hke  dough  set  down  before  a  fire.  That 
condition  could  only  be  due  to  gas  liberated  from  the 
ore^te"  settled  at  the  bottom  of  the  vessel. 

R-Q.  23S.  Suppose  you  met  with  such  a  condi- 
tion as  that  in  tlie  laboratory,  what  would  you  do? 

A.  It  would  not  take  very  long  to  destroy  that 
gas;  there  are  several  ways  of  doing  it.  I  recognize 
that  the  chief  constituent  in  the  case  is  sulphuretted 

/if  P 

hydrogen.      There    is    also   some   smell    of   phosphit€^ 
to  me. 

R.-Q.  239.  What  would  happen  when  you  got  rid 
of  that  gas,  with  that  ore? 

A.     Then  it  goes  very  satisfactorily. 

R-Q.  240.  Now,  in  this  model  plant  of  the  defend- 
ant which  was  operated  in  the  grand  jury  room,  do  you 
remember  what  oil  was  used? 

A.  It  was  a  mixture  of  a  heavy  petroleum,  such 
as  residuum,  with  kerosene  and  pine  oils.  I  think  the 
proportions  were  70  of  the  fuel  oil  or  residue,  12  of 
the  kerosene  and  18  of  the  pine. 

R-Q.  241.  Have  you  anything  to  add  to  what  you 
said  as  to  that  operation?  You  said  that  that  opera- 
tion carried  on  the  process  of  the  patent  in  suit? 

A.  I  could  also  say  that  it  was  carried  on  with, 
in  my  opinion,  the  process  of  the  solution  patent. 

R-Q.  242.  In  the  portion  of  your  testimony  in  the 
Hyde  suit  describing  what  you  did  in  a  small  plant 
with   Elm  Orlu  ore,  I  will   read  on  from  where  Mr. 
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Scott  read  the  testimony  to  you:  "Samples  were 
taken  of  these  products  and  assayed,"  and  then  fol- 
lows the  assays,  and  then:  ''giving  a  recovery  of 
50%  of  zinc  in  the  concentrates."  Now,  where  was 
the  other  50%  of  zinc,  and  in  what  condition? 

A.  The  remainder  of  the  zinc  was  in  the  tailings, 
as  Cattermole  granules. 

R-Q.  243.  If  you  had  wished  to  carry  on  the  process 
of  concentration  so  as  to  improve  the  recovery,  what 
would  have  been  the  next  operation? 

A.     The  separation  of  the  granules  from  the  tail- 
ings in  the  manner  in  which  Cattermole  describes, 
what  is  the  general  relation  in  the  specific  gravity  be- 
^veen  the  mineral  and  the  gangu^ 

R-Q.  244.     Now  in  the  case  of  the  Black  Rock  ore. 

A.  I  think  zinc  sulphide  is  about  four  and  a  half, 
and  the  gangue  is  about  one  and  a  half. 

R-Q.  245.  Were  there  any  difficulties  there  in  re- 
gard to  separating  the  mine(%/l  in  an  up-cast  or  by 
gravity  ? 

A.  Yes;  that  could  not  be  satisfactorily  done  with- 
out some  preliminary  process  such  as  sizing. 

R-Q.  246.  Now,  in  this  operation  that  Mr.  Dosen- 
bach  carried  on,  was  the  use  of  an  up-cast  and  the 
separation  in  the  up-cast  a  criterion  as  to  the  presence 
of  the  Cattermole  process? 

A.     No,  it  was  not. 

R-Q.  247.  You  were  asked,  when  )-ou  spoke  of  an 
x\ustralian  plant  wherein  there  were  spitzkasten  with 
aprons.      I    will    show   you   a   drawing   in    the    Hyde 
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record,  marked  ''Australian  Model  Plant"  appearing 
on  page  1021  thereof.  Is  that  a  representation  of  the 
plant  to  which  you  refer? 

A.  No,  that  is  not  the  same  plant;  that  is  not  the 
one  I  was  referring  to.  In  the  one  I  referred  to  with 
the  apron,  the  apron  was  much  narrower  than  in  this 
particular  plant  and  extended  for  a  longer  distance. 
It  was  the  plant  at  work  in  the  Central  Mine  in  Aus- 
tralia. 

R-Q.  248.  And  this  drawing  showing  spitzkasten 
with  aprons  gives  the  general  illustration,  does  it  or 
not,  of  the  apron  idea  ?  /  | 

A.    Yes;  the  principle  is  the  same. 

R-O.  249.  Now,  what  characteristics  has  the  Janney 
machine  as  to  agitation  which  resembles  or  differs  from 
the  prior  art  agitation? 

A.  The  agitation  is  very  much  more  violent,  and 
that  has  the  result  of  making  innumerable  more  bub- 
bles and  very  much  smaller  bubbles. 

R-Q.  250.  What  was  the  amount  of  oil  that  streamed 
into  the  separating  tank  in  the  Kirby  experiment  that 
you  carried  on  in  court? 

A.     That  was  approximately  230  grams. 

R-Q.  251.  And  that  was  what  percentage  of  the 
ore? 

A.     575%. 

WITNESS  EXCUSED. 

MR.  WILLIAMS:  It  is  noted  that  Mr.  Chapman 
was  requested  to  present  a  screen  analysis  of  the  feed 
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to  flotation  machines  at  the  Anaconda  plant,  and  he 
has  now  produced  it,  and  it  is  offered  to  counsel  for 
defendant,  and  I  offer  it  in  evidence,  or  it  may  be 
copied  into  the  record. 

MR.  SCOTT:     Let  it  be  copied  into  the  record. 

-SCREEN    SIZING    TEST    ON    DORR   CLASSI- 
FIER OVERFLOW,  OR  FEED  TO  FLOTA- 
TION MACHINE. 

Cumulative 

Per  Cent. 

Solids 

0.3 

1.3 

3.0 

5.8 

12.8 

38.5 

42.3 

54.8 

59.3 

62.8 

37.2" 


Screen  Size 
Square  Mesh     Aperture,  Mm.  Square 


+  16 
+  2\^ 
4-  40 
+  60 
4-  80 
-1-110 
+  130 
+  160 
+200 
+240 
—240 


1.180 

0.730 

0.430 

0.260 

0.210 

0.130 

0.110 

0.085 

0.076 

0.063 

0.063 


MR.  WILLIAMS:  Mr.  Chapman  was  also  asked 
to  furnish  a  flow  sheet  of  the  Braden  Copper  Com- 
pany plant,  including  the  flotation  plant,  and  this  flow 
sheet  is  now  produced  and  offered  in  evidence  and 
marked  Plaintiff's  Exhibit  No.  301. 

Flow     sheet     admitted     in     evidence     marked 
PLAINTIFFS  EXHIBIT  No.  301. 
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GEORGE  A.  CHAPMAN,  a  witness  for  plaintiff,  re- 
called for  cross  examination,  testified  as  follows: 

CROSS  EXAMINATION, 
BY  MR.  SCOTT: 

X-Q.  2.     You  have  indicated  the  oil  feed  and  the  S 

acid  feed  on  this  flotation  sheet,  exhibit  301.     I  will 
ask  you  what  kind  of  oil  is  used  at  Braden?  j 

A.  A  mixture  of  Swedish  wood  tar  oil,  the  same 
as  is  used  for  sheep  dipping  in  South  America,  and 
American  fuel  oil. 

X-Q.  3.    Texas  fuel  oil? 

A.     Texas,  chiefly. 

X-Q.  4.  You  may  have  testified  to  that  before,  but 
]  was  not  sure. 

A.     Yes,  it  is  in  the  record. 

WITNESS  EXCUSED. 

MR.  WILLIAMS:  Save  for  the  fact  that  we 
have  a  few  assays  that  are  not  quite  ready,  and  that  I 
wish  to  offer  in  evidence  photographic  copies  of  the 
pages  of  Ure's  Dictionary  which  were  referred  to  by 
Mr.  Higgins,  and  that  there  was  some  material  to  be 
furnished  by  Mr.  Wiggin,  who  happens  not  to  be  in 
court  today,  plaintiff's  case  is  closed. 

MR.  SCOTT:  I  would  like  to  examine  two  or 
three  witnesses  on  sur-rebuttal  on  points  that  have 
arisen  in  the  course  of  the  rebuttal  testimony.  The 
first  will  be  Dr.  Sadtler. 
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MR.  WILLIAMS:  If  your  honor  please,  would  it 
not  be  well  for  us  to  know  whether  or  not  these  are 
new  points  that  have  arisen;  because  if  they  are  not 
we  will  object  to  them. 

THE  COURT :  We  will  know  better  when  we  hear 
the  questions.  I  suppose  we  can  assume,  and  pos- 
sibly should  assume  that  that  is  their  intention.  He 
says  it  is  sur-rebuttal,  and  we  can  not  tell  until  he 
asks  the  questions. 

MR.  WILLIAMS:  I  thought  it  might  possibly 
simplify  matters  if  counsel  will  state  what  he  expects 
to  prove,  and  then  your  honor  can  decide  upon  it. 

THE  COURT :     You  may  call  your  witness. 

DR.  SAMUEL  P.  SADTLER,  recalled  on  behalf  of 
defendant  in  sur-rebuttal  testified  as  follows : 

DIRECT  EXAMINATION, 
BY  MR.  SCOTT: 

Q.  1.  Have  you  made  any  investigation,  Dr.  Sadtler, 
regarding  the  possibility  of  the  kerosene  used  by  Mr. 
Dosenbach  containing  a  soluble  ingredient,  and  if  so, 
whether  such  soluble  ingredients,  if  present  has  any 
effect  ? 

A.     I  have  carried  out  examinations — 
Q.  2.     MR.  GARRISON:     Your  honor,  I  think  we 
should  be  entitled  to  a  yes  or  no  answer;  so  that  we 
can  understand  the  trend  of  this  testimony. 
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A.  I  have  made  investigations  of  kerosene  samples 
referred  to  in  connection  with  the  testimony  here.  The 
one  sample  which  was  used,  I  believe,  in  an  experiment 
by  Mr.  Phillips,  and  I  analyzed  that  kerosene  and 
some  other. 

Q.  3.  Will  you  please  describe  the  nature  of  your 
investigations  ? 

A.  I  analyzed  several  samples  of  kerosene  with 
particular  reference  to  ascertaining  as  to  what  amount 
of  foreign  matter  they  contained,  and  what  is  soluble. 
The  general  outline  of  the  method  is  as  follows:  500 
c.c.  of  kerosene  sample  are  shaken  up  thoroughly 
with  500  c.c.  of  distilled  water — shaken  up  so  that 
the  whole  mixture  was  thoroughly  broken  up  into 
fine  bubbles  throughout,  and  thoroughly  intermingled, 
then  allowed  to  settle  and  separate  again  in  layers. 
Most  of  the  kerosene  layer  was  then  poured  off,  and 
then  the  water  was  filtered  through  a  wetted  filter, 
a  filter  which  had  been  wetted,  so  as  to  hold  back  any 
minute  particles  of  oil.  Now,  having  this  watery  fil- 
trate, 100  c.c.  of  this  filtrate  was  shaken  up  with  pure 
chloroform.  The  chloroform  was  specially  tested  and 
found  to  be  absolutely  free  from  any  impurities  and 
to  evaporate  without  residue  and  without  any  odor 
that  was  foreign  at  all  to  the  chloroform.  The  chloro- 
form was  then  run  into  a  tared  porcelain  crucible  and 
evaporated  at  a  gentle  heat  on  a  warm  plate.  Then 
the  odor  of  the  residue,  if  any,  was  noticed,  and  the 
residue  was   weighed  up.      Similarly,    100  c.c.   of  the 
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filtrate  was  evaporated  direct  in  a  small  beaker  on  a 
warm  plate,  to  note  the  character  of  the  residue  and 
the  odor,  if  any.  I  also  determined  the  specific  gravity 
of  this  watery  distillate  that  was  obtained  from  the 
shaking  up  of  the  kerosene  and  the  filtering,  so  as  to 
compare  it  with  specific  gravity  of  the  distilled  water 
taken  at  the  same  temperature  and  in  the  same  specific 
gravity  bottle,  under  exactly  parallel  conditions.  I 
also  tested  the  original  kerosene  sample  with  a  dilute 
aqueous  solution  of  methyl  orange,  as  an  indicator  of 
free  acid.  I  also  tested  the  original  kerosene  sample 
with  phenol-phthalein  as  an  indicator  of  free  alkali. 
This  series  of  tests  w^ere  applied  to  a  number  of  kero- 
sene samples.  I  will  give  first  the  results  gotten  with 
an  average  purchased  water  white  kerosene,  purch- 
ased from  a  grocery  store  here  in  Butte,  and  which 
I  expected  to  take  as  a  standard,  because  of  its  sup- 
posed purity.     The  chloroform  residue — 

MR.  GARRISON:  Your  honor,  I  don't  see  how 
this  is  proper  sur-rebuttal  in  any  sense,  a  matter  that 
this  gentleman  ascertained  from  some  kerosene  that  he 
purchased  in  Butte.  That  can  not  be  material  in 
this  case. 

A.  (Continued.)  I  will  leave  that  be  and  take  up 
another.  I  will  take  next  kerosene  "A";  that  was  a 
sample,  as  I  understand,  corresponding  to  what  was 
used  in  the  court  experiment,  and  a  sample  of  that  was 
taken  from  a  drum  on  the  16th  day  of  April,  1917 
at  the  same  time  as  that  which  was  drawn  and  brought 
and  used  here  in  court.     The  person  who  took  it  from 
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the  clru^-  has  given  me  his  data,  and  he  is  here  in 
court.      The   specific   gravity   of   the  sample   of  kero-  | 

sene  ''A"  which  was  used,  and  which  was  furnished 
also  to  the  plaintiff  at  that  time,  and  I  believe  it  is 
the  same  concerning  which  Dr.  Mcllhiney  has  testified, 
the  same  kerosene  about  which  we  have  testimony  here 
— the  specific  gravity  of  that  sample  was  .820.  The 
chloroform  residue  gotten  as  described  a  moment  ago 
from  100  c.c.  of  this  sample  corresponding  to  lOQ  c.c. 
of  the  oil — originally,  of  course,  I  took  500  c.c.  of  the 
oil  and  500  c.c  of  water.  Taking  100  c.c.  of  filtrate, 
corresponding  to  100  c.c.  of  the  oil,  the  chloroform 
residue  was  .0098  grams,  which  gave  a  slight  woody 
odor.  Now,  100  c.c.  of  the  oil  of  .820  specific  gravity, 
would  weigh/  82  grams.  The  residue  was  therefore 
.012  of  1%,  reckoned  on  the  oil.  This  was  the  amount 
of  material  which  has  been  withdrawn  by  the  distilled 
water  and  after-extracted  from  the  distilled  water  by 
the  chloroform  and  left  on  the  gradual  evaporation  of 
the  chloroform. 

The  residue  from  100  c.c.  evaporated  on  the  hot 
plate  by  direct  evaporation  was  a  slight  film,  but  I 
recognize  the  same  slight  woody  odor  faintly  distinct, 
as  it  came  down  too.  The  film  was  an  unweighable 
amount.  The  specific  gravity  of  the  water  filtrate  in 
this  case  was  found  to  be  exactly  that  of  pure  distilled 
water  taken  under  the  same  conditions  in  the  same 
apparatus  and  at  the  same  temperature.  The  sample 
was  also  found  to  be  free  from  acid  by  the  test  before 
referred  to  and  free  from  alkali.     I  carried  out  again 
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an  experiment  on  kerosene  "A"  after  it  had  been  thor- 
oughly washed.  The  procedure  was  as  follows :  Kero- 
scene  "A"  which  has  just  been  reported  upon  was  first 
washed  with  an  excess  of  distilled  water  by  agitation 
in  the  square  glass  jar  as  shown  here  in  court,  and 
by  the  use  of  the  agitating  blades,  using  distilled  water 
only.  After  allowing  a  sufficient  time  for  separation 
and  the  whole  mass  was  made  thoroughly  milky  in 
this  complete  agitation  in  the  square  jar^ — ^after  al- 
lowing sufficient  time  for  separation  I  then  took  of 
the  washed  oil,  the  upper  layer,  250  c.c.  and  1  shook 
that  up  thoroughly  again  with  250  c.c.  of  distilled 
water  in  a  litre  flask,  and  then  filtered  through  a  wet- 
ted filter  as  before.  I  put  this  through  the  same  form 
of  analysjs  or  tests  as  before  described.  The  chloro- 
form residue  from  100  c.c.  of  this  water  filtered  cor- 
responds to  100  c:c.  of  the  oil,  therefore  was  .0006 
gms.  with  no  foreign  odor,  just  the  faint  odor  of  kero- 
sene oil.  And  100  c.c.  of  the  oil — this  oil  after  the 
double  washing,  the  gravity  was  taken,  was  0.8112 
— 100  c.c.  of  this  oil  of  that  gravity  would  weigh 
81.12  gms.  The  residue  was  then  therefore  .0007%, 
or  in  other  words,  seven  ten-thousandths  of  one  per 
cent  reckoned  on  oil.  That  residue  was  undoubtedly  a 
slight  trace  of  the  petroleum  which  could  not  be  kept 
out  of  the  watery  filter,  and  as  the  odor  indicated  at 
the  end  of  the  chloroform  operation  was  what  was 
there  a^nd  was  weighed  up.  There  was  no  other  odor 
than  that  of  the  kerosene,  a  slight  trace  of  the  kero- 
sene odor.     The  residue  on  evaporation  of  50  c.c.  on 
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a  warm  plate  was  practically  nothing',  no  odor  what- 
soever. The  sample  was  also  found  of  course  to  be 
free  from  acid  and  free  from  alkali.  Now,  a  larper 
quantity,  relatively  much  larger  sample  of  this  double 
washed  sample  ''A"  has  been  obtained  by  the  method 
of  washing  with  distilled  water  and  then  agitated 
and  I  will  be  ready  when  the  apparatus  is  here  to 
carry  out  frotlring  tests  with  that  double  washed  kero- 
sene. 

Q.  4.     For  the  purpose  of  showing  what? 

A.  For  the  purpose  of  showing  that  this  kero- 
sene absolutely  free  from  any  foreign  material,  did 
not  lose  its  value  as  a  frothing  agent. 

Q.  5.  Then,  doctor,  did  you  also  as  an  experi- 
ment— 

A.  Perhaps  ]  better  say  a  word  about  the  froth- 
ing of  kerosene. 

Q.   6.      You   may   proceed. 

A.  I  have  had  experience  in  the  past  with  the 
frothing  of  kerosene  or  kerosene  supposed  to  produce 
a  mineral  froth,  and  I  do  not  agree  with  the  unquali- 
fied statement  that  kerosene  is  not  a  frothing  oil. 
Some  kerosenes  that  I  have  tried  cannot  be  made 
to  raise  a  froth  with  the  flowing  ore  pulp.  Other 
kerosenes  do.  In  tests  and  experiments  made  sev- 
eral years  ago,  I  tested  Pennsylvania  kerosene,  Calif- 
ornia kerosene,  Oklahoma  kerosene,  and  Texas  kero- 
sene, and  in  three  cases  out  of  four  I  was  able  to 
produce  excellent  mineral  froths  with  kerosenes.    With 
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sonic  of  them  1  did  not  obtain  an}^  results.  So  1 
am  of  the  opinion  that  many  kerosenes,  absolutely 
free  from  any  foreign  mixture — and  I  should  say  that 
one  of  these  California  oils  that  I  mentioned,  Calif- 
ornia kerosenes,  I  made  myself  in  my  laboratory 
direct  from  the  California  crude  oil  by  distillation  of 
the  kerosene  fraction,  the  treatment  of  the  same  with 
acid  and  steam  stilling  to  clear  it  of  light  vapors, 
so  that  J  had  a  standard  kerosene  fraction  made 
from  California  petroleum  that  I  could  vouch  for  as 
being  the  genuine  kerosene  fraction  of  that  crude  oil. 
That  kerosene  is  a  good  frothing  agent,  gave  me  ex- 
cellent mineral  froths.  These  results  were  gotten  in 
June,  1914.  I  analyzed  other  kerosenes  by  this  same 
method  that  I  have  just  described  for  kerosene  "A," 
but  they  were  not  samples  that  "have  been  here  in 
court. 

MR.  SCOTT:  We  will  have  time  to  do  that  ex- 
periment before  five  o'clock. 

MR.  GARRISON:  We  are  going  to  object  to 
doing  this  experiment. 

THE  WITNESS:  Mr.  Hackwood  is  the  man  to 
do  it  for  me. 

MR.  GARRISON:  The  basis  of  our  objection  is 
this,  that  it  is  not  sur-rebuttal.  They  did  what  they 
choose  to  do  and  we  made  our  comments  and  their 
witnesses  commented  upon  our  comments,  and  I  can- 
not see  under  v/hat  theory  they  can  do  some  experi- 
ment which  of  course  would  be  met  by  counter  ex- 
periments  ad  infinitum. 
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THE  COURT:     What  is  it. you  are  going  to  offer? 

MR.  SCOTT:  The  experiment  is  intended  simply 
to  illustrate  what  the  doctor  testified  to,  namely,  that 
the  frothing  power  of  this  kerosene  is  not  due  to  the 
presence  in  it  of  any  foreign  substance  or  any  solu- 
ble substance  such  as  implied  at  least — not  directh' 
stated  by  the  witness  who  testified  for  the  plaintiff. 
Now,  the  doctor  has  testified  to  the  investigations  he 
has  made,  to  the  fact  that  he  has  removed  the  soluble 
ingredients,  the  very  minute  quantities  of  such  in- 
gredients, and  the  experiment  is  intended  to  show 
that  after  such  treatment,  absolutely  removing  all  of 
these  things,  the  oil  acts  precisely  as  we  represented 
it  to  act  in  presenting  our  principal  case. 

MR.  GARRISON:  Now,  if  your  honor  pleases, 
they  produce  an  experiment  during  the  course  of  their 
case  and  the  witnesses  have  said  what  they  had  to 
say  about  it  and  your  honor  had  the  benefit  of  visual 
observation  of  that  experiment.  Our  witnesses  then 
said  what  they  had  to  say  concerning  the  same.  The} 
have  now  gotten  Dr.  Sadtler  to  come  back  on  tht 
stand  and  say  what  he  had  to  say  as  to  what  our 
witnesses   said. 

MR.  SHERI13AN:     No,  it  is  not  quite  that. 

MR.  GARRISON:  Permit  me  to  finish,  and  then 
you  may  answer.  Now,  the  doctor  proposes  that 
he — at  least  Mr.  Scott  now  proffers  the  doing  of  an- 
other experiment  with  some  preparation  made  by  Dr. 
S:>.d'lcr  from  what  they  say  was  the  oil  that  was  used 
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in  the  first  experiment.  It  simply  is  the  opening  of 
the  door  to  infinite  repetition  by  each  of  us  of  every- 
thing that  is  now  in  the  case.  The  case  now  rests 
upon  the  testimony  of  these  witnesses,  plus  what  your 
honor  has  seen,  and  T  cannot  conceive  under  what 
theory  they  are  now  going  to  repeat  experiments  that 
have  already  been  performed.  They  have  already  pre- 
sented their  experiments,  which  along  with  Dr.  Sadt- 
ler's  testimony,  presents  their  side  of  the  case.  Our 
testimony  then  simply  presents  our  side  of  the  case 
and  it  seems  to  me  if  your  honor  pleases,  there 
ought  to  be  an  end  of  the  meeting  of  the  issues, 
and  that  we  have  reached  that  end.  Tf  we  go  on  in 
this  way  there  is  literally  no  end. 

We  will  then  produce  experiments  and  analyses 
to  disprove  what  Dr.  Sadtler  did,  and  then  they  will 
have  somebody  else  come  and  without  question  they 
will  do  some  other  experiments,  and  it  does  seem 
to  me  that  this  is  the  place  to  meet  that  and  to  have 
a  perfectly  plain  understanding  that  sur-rebuttal  cer- 
tainly does  not  mean  anything  more  than  meeting 
the  new  point  that  was  raised,  and  the  only  |)oint 
that  we  raised  respecting  that  material  was  that  our 
analysis  showed  a  certain  thing,  and  then  this  gentle- 
man conies  on  the  stand  and  says:  "I  made  an  an- 
alysis and  it  does  not  show  the  same  thing."  There 
is  the  issue  that  lies  before  your  honor. 

MR.  SCOTT:  This  is  not  a  matter  of  contradict- 
ing facts.      T   don't  know  that   T   would  say  that   this 
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evidence  that  Dr.  Sadtler  is  about  to  give  contradicts 
anything-  whatever  that  Dr.  Mcllhincy  said,  but  he 
is  meeting  the  inference  and  tlie  direct  statement  I 
think  of  Dr.  IMcllhiney  that  the  reason  that  a  certain 
experiment  eventuated  in  a  certain  manner  was  be- 
cause there  was  something  in  this  oil  besides  the 
kerosene  which  we  represented  to  be  showing  tn 
the  court.  Now,  Dr.  Sadtler  has  found  out  that  there 
was  a  trace — a  minute  trace  of  some  soluble  substance 
in  there,  and  I  propose  to  show  that  it  makes  no  dif- 
ference whether  it  iS  there  or  not.  that  this  kerosene 
works  in  the  same  way;  and  in  view  of  the  character 
of  the  criticism  offered  it  seems  to  me  this  is  an  in- 
stance where  it  is  within  strict  propriety  to  present 
sur-rebuttal   testimony. 

THE  COURT:  They  say  you  can  do  anything 
with  figures  and  the  court  is  beginning  to  wonder 
if  it  isn't  true  of  experiments  as  well. 

MR.  GARRISON:  The  statement  Mr.  Scott  has 
just  made,  it  seems  to  me,  illustrates  the  impropriety 
of  this  evidence.  They  have  produced  an  experiment. 
Now,  if  they  concede  that  in  that  experiment  they 
utilized  something  else  than  a  properly  refined  kero- 
sene, that  argues  them  out  of  court,  they  haven't  a 
right  to  come  here  certainly  and  use  a  material  that 
is  not  what  they  represent  it  to  be,  and  then  upon 
being  detected  correct  the  previous  position  that  they 
took.  So,  of  course,  that  is  out  of  the  question.  Now. 
they  came  here  and  used  this  particualr  material. 
We   say   that   particular   material    upon   analysis   pro- 
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duced  the  following  results — that  is  the  result  of  the 
analysis  of  this  material,  from  which  we  will  argue 
whatever  we  think  is  proper  from  that.  They  pro- 
duce this  gentleman  and  he  shows  his  analysis,  from 
which  they  will  argue  whatever  they  think  is  proper 
from  that.  Now,  in  what  view  of  the  matter  are 
they  to  repeat  the  experiment?  I  cannot  see  that 
this  has  any  place  in  the  sur-rebuttal  case.  If  the 
amount  of  material  that  was  found  in  there  is  argu- 
able in  Mr.  Scott's  behalf,  he  has  got  the  benefit 
of  that.  Now,  if  it  is  arguable  in  our  behalf,  we 
have  got  the  benefit  of  that.  And  what  have  we  now 
that  permits  them  to  re-do  the  experiment?  That  is 
all  they  are  going  to  do.  If  it  is  a  new  experiment, 
of  course  it  has  no  place  here  at  all. 

MR.  SCOTT:  We  have  shown  the  amount  of  this 
soluble  substance,  which  we  do  not  admit  is  not  a 
part  of  kerosene,  kerosene  purchased  on  the  market. 
Dr.  Sadtler  has  investigated  its  physical  properties. 
He  has  not  stated  that  it  contains  anything  that  is  not 
proper  in  kerosene.  But,  having  stated  that,  we  wish 
to  repel  the  unfair  implication  put  forth  that  plaintiff's 
witnesses  found  the  soluble  substances  in  there  and 
leaving  the  stand  with  a  slurring  implication  that  it 
was  by  reason  of  that  soluble  substance  that  the  demon- 
stration was  a  success.  But  he  didn't  go  farther  and 
prove  it.  He  merely  left  it  as  a  slur,  and  I  think  it  is 
proper  that  we  be  permitted  in  sur-rebuttal  to  show 
that  with  the  elimination  of  this  minute,   almost  mv- 
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thical  inqredient.  iIk*  demonstration  operates  in  jjre- 
ciscly  the  same  way.     * 

MR.  GARRISON:  See  what  that  means!  We 
liave  l;(i1  t(^  lake  this  and  analyze  it  and  we  liave 
L^ot  to  try  onr  experiment  with  it  and  we  ha\e  to  eome 
in  and  do  these  experiments.  It'  that  is  snr-relmttal, 
then  I  don't  understand  what  sur-rehuttal  is.  That 
means  i;'oin<4-  over  and  o\'er  the  oi*ii;inal  issues  in  this 
ease  as  loni;'  as  your  honor  ean  [Kjssihly,  physically, 
sit  on  the  heneli.  They  have  had  the  henefit  of  Dr. 
Sadtler "s  analysis.  'Hie  new  matter  we  hrouiiht  in 
was  a  matter  of  analysis.  We  said  that  in  our  an- 
alysis we  found  so  and  so.  This  was  our  analysis. 
We  have  broui^ht  that  in  here.  If  it  is  an  old  experi- 
ment on  what  ground  do  they  do  it?  If  it  is  a  new  ex- 
periment Mr.  Scott  is  n(»t  injn;-enious  enoui^^h  to  sui^'ocst 
why  they  should  do  it. 

MR.  SCOTT:  If  your  testimon}-  was  not  intended 
to  create  the  imi)ression  in  the  mind  of  the  court  that 
it  was  by  reason  of  some  foreign  substance  that  this 
demontsration  was  a  success,  then  the  testimony  is 
not  properly  in  the  case,  and  if  you  admit  it  was  not 
intended  for  that  ])urpose  I  move  that  it  be  stricken 
out. 

THE  COURT:  We  will  see  what  we  can  do  with 
this  in  the  morning.  It  is  now  five  o'clock  and  w'e 
will   adjourn  until   tomorrow   morning. 

WHEREUPON  an  adjournment  was  taken  until 
10:00  A.   M.,  Tuesday,  May   15th,    1917. 
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Tuesday,  May  15,  1917,  10:00  A.  M. 

THE  COURT:  In  reference  to  the  matter  before 
the  court  on  the  objection : 

In  this  case,  the  plaintiff,  the  actor  comes  and  in- 
troduces its  evidence  in  chief  to  support  its  patent,  in- 
ckiding  the  patent:  and  thereupon  the  defendant  in- 
troduces its  evidence  in  defense,  as  to  all  the  defenses 
that  it  has  incorporated  in  its  answer,  and  amongst 
/  other  things,  it  presented  to  the  court  certain  experi- 
ments as  experiments  with  kerosene,  to  show  what 
could  be  done  with  kerosene  oil  under  certain  circum- 
stances. This  kerosene,  it  seems,  was  of  its  own  oils, 
and  samples  were  given  to  the  plaintiff  at  the  time  the 
experiments  were  performed.  At  that  time  or  at  some 
time  during  the  defendant's  case  in  chief,  it  developed 
that  this  kerosene  might  be  open  to  question;  it  de- 
A'eloped  from  the  defendant's  own  evidence  that  it  had 
been  so  contained  in  vessels  that  there  might  be  room 
for  a  claim  that  it  was  mixed  to  some  extent — con- 
taminated we  might  say  with  other  oils.  Now,  it  was 
open  to  the  defendant,  if  it  wanted  to  show  the  court 
a  kerosene  experiment,  of  course,  to  satisfy  the  court 
of  the  integrity  of  its  experiment,  and  of  all  of  its  ex- 
periments: even  as  the  burden  rests  on  the  plaintiff  to 
satisfy  the  court  of  the  integrity  of  its  experiments. 
The  defendant,  however,  allowed  the  matter  to  stand 
as  it  was,  and  closed  its  case.  Then  the  plaintiff  pro- 
ceeded to  introduce  rebuttal  evidence;  that  was  the 
first  step  in  the  case  in  which  rebuttal  evidence  ap- 
])eared.  and  the  actor  pre])ared  to  meet  the  case  pre- 
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sentcd  by  the  defendant.  Rebuttal  evidence  is  such 
evidence  as  tends  to  antagonize  or  refute  the  facts 
brought  out  by  the  other  party.  Rebuttal  evidence  is 
never  merely  reasserting  evidence  which  was  intro- 
duced in  chief,  and  it  is  not  merely  going  over  his 
case  again  by  cumulative  evidence,  reaffirming  what 
was  in  his  case  in  chief ;  but  it  is  to  meet  anything  new 
that  has  appeared  in  the  other  party's  case  that  is  not  ^ 
mere  contradiction   of   the   first  party's   case   in   chief. 

Thereupon  the  plaintiff,  in  introducing  its  rebuttal,  ^ 

introduced  testimony  of  witnesses   that   this  kerosene  v 

which  the  defendant  had  used  in  making  its  experi- 
ments did  contain  other  oiU  and  was  contaminated, 
did  contain  pine  oil,  if  the  court  remembers  the  testi- 
mony correctly,  and  there  the  plaintiff  stopped.  That 
apparently  was  as  far  as  plaintiff  cared  to  go,  and  pos- 
sibly as  far  as  it  would  need  to  go  in  impeaching  the 
integrity  of  defendant's  experiment,  which  the  defend- 
ant was  bound  to  establish,  of  course,  by  the  prepond- 
erance of  the  evidence.  In  other  words,  if  the  plain- 
tiff showing  that  this  kerosene  contained  pine  oil — if 
it  has  shown  it,  for  it  is  a  matter  of  witnesses  and  the 
credibility  of  witnesses — ^if  the  plaintiff's  evidence 
tends  sufficiently  to  show  that  this  kerosene  is  contam- 
inated and  contains  pine  oil,  so  that  they  have  brought 
the  question  of  the  experiment  merely  in  equipose,  it 
might  be  said  that  the  defendant  had  failed  to  estab- 
lish this  as  an  experiment  with  kerosene,  and  as  the 
court  remembers  it,  this  experiment  was  offered — the 
one  in  question,  as  an  experiment  with  kerosene,  what 
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could  be  done  with  kerosene.  There  the  plaintiff  halt- 
ed. It  is  a  matter  of  indifference  what  might  be 
done  with  admixtures  of  oils,  as  far  as  this  evidence 
is  concerned,  because  that  would  simply  be  introducing 
a  new  phase  of  the  case  and  not  that  for  which  the 
experiments  were  orig-inaliy  offered. 

Now,  the  defendant  offers  to  bring  an  analysis  of 
his  own  oils,  which  may  or  may  not  tend  to  show  con- 
tamination or  admixture  of  pine  oil;  but  the  defend- 
ant goes  further  and  says,  ''Well,  if  this  oil  was  con- 
taminated and  if  it  contained  pine  oil,  we  have  taken  it 
and  purified  it,  and  now  we  will  do  this  experiment 
over  again  and  show  the  court  a  real  experiment  with 
kerosene."  This  seems  to  the  court  nothing  more  or 
less  than  a  mere  reassertion  of  its  case  in  chief.  If 
the  defendant  wanted  to  show  the  court  an  experiment 
with  kerosene,  it  was  its  duty  to  show  it  to  the  court  in 
its  case  in  chief,  and  it  undertook  to  discharge  that 
duty.  There  is  no  element  of  surprise  in  the  evidence 
of  the  plaintiff'  that  the  kerosene  was  contaminated,  or 
tending  to  show  that  it  was,  because  the  defendant  was 
itself  apprised  of  the  condition  of  its  own  oils. 

I  take  it  the  situation  is  very  much  the  same  as 
though  the  defendant  in  a  criminal  case  would  say  to 
the  court  that  it  would  go  out  and  take  the  gun  with 
which  the  killing  was  alleged  to  have  been  made,  and 
the  cartridges,  and  demonstrate  by  experiment  that  the 
gun  would  not  carry  the  distance  at  which  the  evidence 
tended  to  show  that  the  victim  was  killed.  Then  he 
goes  out  and  performs  the  experiment  and  comes  back 
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and  testifies  to  the  court  that  the  gun  would  carry 
only  one-half  of  the  distance  at  which  the  man  was 
really  killed — certainly  very  strong  evidence  in  defend- 
ant's favor.  But  it  develops  upon  cross  examination 
of  the  defendant  and  his  witnesses  that  there  was  ad- 
mixture of  cartridges,  which  would  again  leave  the 
integrity  of  the  experiment  in  doubt.  Now,  the  state 
in  rebuttal  proceeds  to  show  that  the  cartridge  used 
in  the  experiment  contained  only  half  of  the  powder 
which  was  in  the  cartridges  with  which  the  killing  was 
done.  Certainly  it  would  not  be  open  to  the  defendant 
to  show  in  sur-rebuttal,  that  it  would  be  sur-rebuttal 
for  him  to  take  cartridges  really  like  those  in  the  gun 
which  actually  made  the  killing  and  again  go  out  and 
do  the  experiment  over  again. 

In  this  particular  case  before  the  court  it  would  now 
involve  that  we  take  this  oil  that  is  offered  by  the  de- 
fendant, that  ])laintiff  take  new  samples  of  it,  and  go 
out  and  analyze  it  again  and  come  back  and  tell  us 
about  it  and  give  the  defendant  another  opportunity 
to  say,  "If  this  new  objection  arises  wc  will  remove 
that  and  perform  the  experiment  over  again."  It  is 
merely  in  the  nat^ire  of  cumulative  evidence  and  comes 
at  that  stage  of  the  proceeding  when  the  court  is  bound 
to  say  that  this  see-sav/ing,  if  it  may  be  so  character- 
ized, from  one  side  to  the  other  in  the  matter  of  ex- 
periments must  come  to  an^  end  in  the  interests  of  the 
administration  of  justice.  The  evidence  that  is  now  of- 
fered by  the  defendant  is  merely  an  offer  to  perform  a 
new    experiment    with    real    kerosene,    without    saying 
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that  it  did  not  perform  it  already  in  chief.  If  it  did, 
its  case  is  as  it  should  be;  if  it  did  not,  the  offer  comes 
too  late.  The  objection  to  the  experiment  will  be  sus- 
tained. At  the  same  time,  of  course,  it  is  open  to  the 
defense  or  its  witnesses  to  testify  that  their  oil  was  not 
contaminated,  or  at  least  not  contaminated  to  an  ex- 
tent that  renders  it  other  than  a  real  kerosene  experi- 
ment. 

MR.  SCOTT:  To  which  the  defendant  desires  an  ex- 
ception  noted. 

THE  COURT:    Note  an  exception. 

• 

DR.  SAMUEL  P.  SADTLER,  Resumed  the  stand  for 
further 

DIRECT  EXAMINATION 

BY  MR.  SCOTT: 

Q.  7.  I  think.  Doctor,  that  yesterday  you  gave  the 
quantity  of  soluble  material  that  you  found  in  the 
kerosenes  we  were  discussing  did  you  not? 

A.     The  kerosene  as  now  produced? 

O.  8.  The  kerosene  that  you  washed  out  to  get  the 
quantity  ? 

A.     Yes. 

O.  9.  To  what  do  you  c6nsider  the  soluble  material 
you  found  in  that  kerosene  to  constitute  a  contami- 
nant? 

A.  I  do  not  consider  that  I  found  any  soluble  ele- 
ment in  the  kerosene  after  the  double  washing  treat- 
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ment.  I  have  a  slight  weight  which  I  quoted  on  the 
evaporation  of  the  choloroform  in  the  last  place  of  deci- 
mals, six  ten- thousandths  of  a  gram,  but  when  that  evap- 
oration took  place  there  was  no  foreign  odor  and 
there  was  just  the  slight  kerosene  odor.  I  believe  that 
the  slight  weight  I  have  there  is  due  to  the  fact  that 
the  chloroform  had  a  small  amount  of  the  kerosene 
which  could  not  be  completely  separated  from  the  wa- 
ter, apd  therefore  it  simply  represents  the  deficiencies 
of  the  method,  the  impossibility  of  getting  the  water 
free  from  that  minute  trace  of  the  kerosene  with  which 
•it,  had  been  agitated  so  long,  and  I  do  not  recognize 
that  from  the  result  of  my  analysis  and  experiments 
that  there  was  any  soluble  frothing  agent  left  in  that 
sample. 

Q.  10.    You  mean  after  it  had  been  washed? 

A.     After  the  complete  treatment. 

Q.  11.  Well,  from  your  experience  and  investiga- 
tion in  flotation  phenomena,  is  it  your  opinion  that  the 
amount  of  soluble  material  which  you  did  find  in  the 
kerosene  would  or  would  not  materially  afifect  its  prop- 
erties as  a  reagent  for  use  in  the  flotation  process? 

A.  I  do  not  think  it  could  possibly  affect  it.  Tak- 
ing the  analysis  of  the  kerosene  A,  as  it  was  presented 
here  in  court,  and  before  any  of  this  washing  or  puri- 
fying treatment,  I  had  found,  as  will  be  recalled  from 
my  testimony  of  yesterday,  twelve  one-thousandths  of 
one  per  cent  of  contam.ina,  and  it  is  entirely  possible 
that  a  trace  of  this  or  a  part  of  this  might  have  been 
some  of  the  paraffine,  in  some  way,  which  was  there. 


Butte  &  Superior  Mining  Couipany.  4803 

Samuel  P.  Sadtler 

I  have  reckoned  out  on  a  300  gram  charge  of  ore,  the 
impurity  represented  by  that  perecentage  of  contam- 
ination and  it  would  be  nine  one-thousandths  of  a  gram, 
or  put  in  percentage  and  reckoned  on  the  weight  of  the 
ore,  it  would  be  .003  of  1%.  That  is  the  amount  rep- 
resented by  that  impurity  before  any  treatment. 

Q.  12.  Three  one-thousandths  of  1%  of  the  total 
weight  of  the  kerosene? 

A.     Reckoned  on  the  weight  of  the  ore. 

Q.  13.   With  a  charge  of  25%  of  the  kerosene? 

A.     Yes. 

Q.  14.  Do  you  know  of  any  instance  in  the  prac- 
tice of  flotation  in  which  a  quantity  of  oil  or  oily  sub- 
stance as  small  as  three  one-thousandths  of  one  per  cent 
of  the  ore,  plays  a  part  or  is  utilized? 

A.     I  do  not. 

MR.  GARRISON:  I  desire  to  object;  I  do  not 
understand  that  this  witness  is  proffered  as  a  metal- 
lurgical expert.  I  understood  he  was  an  oil  chemist. 
I  do  not  understand  he  had  been  put  forward  as  a 
metallurgical  expert.  Of  course  if  he  has  been  I  will 
withdraw  the  objection. 

THE  COURT:  I  do  not  understand  that  the  wit- 
ness said  he  was  a  metallurgical  expert. 

THE  WITNESS:  I  do  not  profess  to  have  any 
knowledge  of  the  metallurgical  side  of  the  business. 

MR.  SCOTT:  He  has  given  considerable  study  to 
this  matter  of  flotation  in  connection  with  his  knowl- 
edge as  a  chemist,  and  more  particularly  in  connec- 
tion with  his  knowledge  of  oils.     A  metallurgist  would 
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be  less  competent  to  testify  upon  this  point  than  Dr. 
Sadtler  because  a  metallurgist  would  not  have  the  ex- 
pert knowledge  of  oils,  which  is  the  doctor's  principal 
occupation. 

THE  COURT:  You  are  asking  him  as  to  his  par- 
ticular knowledge  of  the  process  of  flotation,  if  he 
knows  any  cases  where  this  amount  of  oil  has  been 
used. 

MR.  SCOTT:    1  will  withdraw  the  question. 

Q.  15.  Is  it  your  opinion,  doctor,  frorn  investiga- 
tion of  flotation  and  your  knowledge  of  oils  and  the 
custom  of  oils,  that  three  one-thousands  of  one  per 
cent  of  oil  relative  to  the  weight  of  ore  could  perform 
any  useful  function  in  affecting  flotation? 

MR.  GARRISON :  Now,  it  just  seems  to  me  that  is 
a  mere  indirect  way  of  producing  the  same  result.  I 
have  no  objection  if  Mr.  Scott  will  proffer  this  wit- 
ness as  a  metallurgical  expert  so  that  our  cross  ex- 
amination of  him  may  test  his  opinion  with  respect 
to  metallurgical  processes.  In  that  event  I  should  be 
willing  to  let  this  question  go  in,  but  the  witness  pro- 
tects himself. 

THE  COURT:  Yes,  I  think  so;  the  objection  will 
be  sustained.  1  think  you  might  ask  him  if  he  is  ac- 
quainted with  the  properties  of  the  oils,  and  if  this 
small  quantity  of  whatever  he  found — what  effect  it 
would  have  on  the  properties  of  kerosene.  I  do  not 
think  you  should  ask  him  to  determine  a  metallurgical 
problem  in  the  practice  of  the  art  until  he  has  shown 
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himself  competent.  He  has  fairly  said  he  has  had  no 
practical  experience.    The  objection  is  sustained. 

MR.  SCOTT :   May  we  have  an  exception  ? 

THE  COURT:    The  exception  will  be  noted. 

O.  16.  MR.  SCOTT:  Doctor,  have  you  made  any 
investigation  relative  to  the  solidification  in  water  at 
various  temperatures  of  the  oil  mixture  or  any  in- 
gredient thereof,  such  as  was  used  at  the  Butte  &  Su- 
perior Mining  Company,  and  more  particularly  as  used 
by  them  uport  the  day  that  the  representatives  of  Min- 
erals Separation,  Limited,  made  their  inspection  of  the 
plant  ? 

A.  I  have  examined  the  oils  and  made  some  tests 
with  reference  to  settling  that  question.  I  heard  the 
testimony  of  Mr.  Greninger  that  the  fuel  oil  used  that 
day  immediately  coagulated  on  coming  in  contact  with 
the  water  of  the  flowing  pulp  at  the  temperature  which 
existed  on  that  day,  and  also  that  the  mixture  of  the 
fuel  oil,  Yaryan  pine  oil  and  kerosene  used  for  the 
frothing  mixture  that  day  would  coagulate  in  the  same 
way.  The  materials  which  I  took  were  the  Greybull 
fuel  oil  which  was  stated  to  me  by  Mr.  Dosenbach  to 
have  been  the  oil  used  that  day.  That  is  a  Wyoming 
paraffine  and  a  paraffine  base,  as  was  also  stated  by  Mr. 
Greninger.  Now  I  examined  that  sample,  that  is,  a 
portion  of  what  was  used  that  day,  and  this  fuel  oil 
at  the  ordinary  temperature  is  too  thick  to  flow  from 
the  bottle  as  it  was  shown  me,  and  a  thin  film  of  it 
gotten  on  the  side  of  the  beaker  glass  shows  separa- 
tion of  soft  paraffine  as  a  solid,  small  blotches  of  sep- 
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arated  froth  paraffine.  That  is  probably  the  same  sub- 
stance that  was  referred  to  by  Dr.  Mcllhiney.  How- 
ever, both  the  pine  oil  and  the  kerosene  which  are  used 
in  connection  with  this  fuel  oil  are  solvent  for  paraffine, 
excellent  solvents  for  paraffine;  and  the  mixture  made 
up  in  the  proportion  as  it  was,  as  stated  by  Mr.  Dosen- 
bach,  and  as  it  was  used  that  day,  the  mixture  was 
64.47%  of  the  fuel  oil,  24.30%  of  the  Yaryan  pine  oil 
and  11.23%  of  kerosene  of  .185  specific  gravity.  Now, 
I  made  that  mixture  myself  as  an  experiment,  taking 
the  materials  in  this  proportion  as  here  stated.  I  made 
that  mixture  entirely  in  the  cold,  simply  by  stirring 
the  ingredients  together  entirely  in  the  cold,  and  the 
temperature  of  the  mixture  as  taken  by  a  thermometer 
at  the  time  was  18°  C,  which  is  relatively  low,  and  I 
believe  was  under  the  temperature  existing  in  the  flo- 
tation mixture  at  the  time  of  the  visit  on  Sunday.  I 
made  this  mixture  up,  and  after  having  mixed  it  thor- 
oughly by  stirring  in  the  cold,  I  had  a  perfect  liquid 
flowing  readily  at  this  temperature  of  18°  C.  I  ex- 
amined it  under  strong  magnifying  power  and  allowed 
it  to  flow  so  as  to  get  a  thin  film.  That  thin  film  was 
a  thick,  continuous  liquid,  with  no  break  in  the  con- 
tinuity of  the  film,  no  separation  of  soft  paraffine  or 
any  solid  body.  Then  a  small  amount  of  that  liquid 
was  put  into  a  bottle  containing  cold  water  and  was 
shaken  up  energetically  and  the  mixture  perfectly  dis- 
integrated and  emulsified.  On  examination  of  the  ap- 
pearance after  this  continuous  agitation  I  could  see 
nothing  but  the  bunched  appearance  of  the  emulsified 
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oil,  part  of  it  in  flocks  and  part  of  it  in  the  compact 
frothy  mixture  on  top  of  the  water  in  a  layer.  My 
opinion,  therefore,  was,  that  wliile  the  fuel  oil  taken 
by  itself  would  give  some  such  separation,  the  mixture 
as  given,  the  fuel  oil  in  contact  with  two  solvents  in  a 
perfect  liquid  mixture,  does  not  separate  the  solid  ma- 
terial at  a  temperature  of  18°  or  at  the  temperature 
which  probably  existed  therein  the  mill. 
MR.  SCOTT:     That  will  be  all,  doctor. 

CROSS  EXAMINATION 
BY  MR.  WILLIAMS: 

X-Q.  17.  Doctor,  I  understood  you  to  say  that  the 
specific  gravity  of  that  kerosene  was  .185. 

A.     No,   I  didn't   say   that. 

X-Q.  18.   Just  tell  me  what  the  fact  is. 

A.     You  mean  the  original   sample? 

X-Q.  19.    Oh,  no,  the  kerosene  used  in  the  mixture. 

A.     It  was  given  to  me  as  .815. 

X-Q.  20.  One  of  the  methods  of  the  manufacture  of 
pine  oil  is  that  of  steam  distillation  is  it  not? 

A.  That  is,  with  reference  to  what  is  called  the 
steam  grade. 

X-Q.  21.    Can't  you  answer  that  question? 

A,  That  is  one  method,  the  steam  grade  pine  oil 
as  distinguished  from  the  other  type  of  pine  oil. 

X-Q.  22.  Do  you  know  whether  Yaryan  pine  oil  is 
steam  distilled  or  not? 

A.     I  do  not  know  from  knowledge  as  to  what  its 


4808      Minerals  Separation,  Limited,  et  ai,  vs. 

Samuel  P.  Sadder 

exact  treatment  is.  As  to  whether  it  is  entirely  ob- 
tained by  steam  distillation,  or  whether  it  is  partly  by 
direct,  I  do  not  know. 

X-Q.  23.    Is  pine  oil  alkaline  or  acid? 

A.  If  it  is  obtained  by  the  aid  of  direct  heat,  it  is 
probably  acid. 

X-Q.  24.    Do  you  know? 

A.  I  do  not  know  with  reference  to  any  particular 
sample.  I  have  knowledge  that  some  samples  of 
pine  oil  are  acid. 

X-Q.  25.  Were  you  present  at  the  Butte  &  Superior 
plant  on  the  inspection  of  it  made  by  the  plaintiff's 
representatives  ? 

A.     I  did  not  go  out. 

X-Q.  26.  In  your  examination  of  the  kerosene  which 
corresponded  to  what  was  used  in  the  two  court  ex- 
periments, you  call  that  specimen  A,  don't  you? 

A.     Kerosene  A,  it  is  called. 

X-Q.  27.  How  large  a  quantity  of  kerosene  did  you 
submit  to  this  operation? 

A.  I  took  500  c.c,  half  a  litre  for  the  washing 
treatment  that  I  applied  myself.  In  this  sample  which 
is  here  now,  it  had  had  a  previous  washing,  in  which 
probably  more  than  a  litre  of  it  was  taken  for  the  first 
washing  by  agitating  in  the  square  glass  jar  by  the 
aid  of  the  rotating  agitation  method.  And  of  that  I 
took  a  portion  after  the  layer  had  separated.  My  ex- 
periments were  made,  as  I  stated,  I  believe,  by  taking 
500  c.c.  of  the  oil  and  the  same  volume  of  pure  distilled 
water   and   slightly   agitating  until   I   had   the  whole 
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thing  broken  into  fine  bubbles,  and  then  I  allowed  it 
to  settle  again. 

X-Q.  28.       When  did  you  do  this? 

A.  Last  Saturday  afternoon,  and  last  Sunday  aft- 
ernoon. 

X-Q.  29.     And  where? 

A  At  the  oil  laboratory  of  the  Butte  &  Superior 
mill. 

X-Q.  30.  And  who  gave  you  this  kerosene  that  you 
washed  ? 

A.  It  was  furnished  to  me  by  the  oil  chemist  there, 
who  had  identified  it,  and  I  stated  that  the  young  man 
who  drew  it  from  the  drum,  both  for  the  amount  pro- 
duced here  in  court  and  for  the  amount  which  [  took, 
was  present  and  could  testify  to  that. 

X-Q.  31.    You  did  not  give  me  his  name? 

A.     Oh,   I  beg  your  pardon,   Mr.   Dudgeon. 

X-Q.  32.  And  of  course  you  don't  know  as  a  fact 
where  he  got  it? 

A.     I  took  it  on  his  statement. 

X-Q.  33.  Now,  in  your  test  of  this  kerosene  "A", 
the  foreign  material  which  you  collected  was  the  for- 
eign material  which  was  dissolved  out  of  the  kerosene 
by  the  water  and  in  agitation,  and  out  of  the  water,  as 
I  understand  it.  you  evaporated  it  and  got  some  resi- 
due? 

A.  That  was  one  test,  direct  evaporation.  The 
most  important  test,  the  one  which  yielded  a  quanti- 
tative test,  was  taking  an  aliquot  quantity  of  the  wa- 
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ler  and  extracting-  it  in  a  sejiiarate  test  with  the  use 
of  pure  choloroform. 

X-O.  34.  In  that  you  got  such  part  of  this  foreign 
material  as  possibly  was  dissolved  by  the  water  out 
of  the  kerosene,  and  then  as  was  dissolved  out  of  the 
water  by  the  chloroform? 

A.     That  is  correct. 

X-Q.  35.  And  your  final  determination  was  of  what 
was  left  in  the  chloroform  after  you  had  evaporated 
the  chloroform? 

A.  The  chloroform  was  driven  off  by  allowing  it 
to  slowly  evaporate  on  a  warm  plate,  and  carefully 
noted  as  it  got  down  for  any  foreign  odor,  and  then 
weighed  up  anything  that  was  left  after  the  evapora- 
tion of  the  chloroform. 

X-Q.  36.  Having  made  these  two  cleanings,  did  you 
make  another  cleaning  to  make  sure  that  there  was  no 
foreign  material? 

A.  Well,  I  did  find  what  I  said  was  something, 
probably  a  foreign  material,  a  trace. 

X-Q.  37.    In  the  second  cleaning? 

A.     In  that  chloroform  extraction  I  did  find  such. 

X-Q.  38.  In  the  second  cleaning  you  did  find  some- 
thing? 

A.  In  the  second  cleaning  I  found  .0006  of  a  gram, 
which  is  practically  almost  within  the  limits  of  the  ac- 
curacy of  the  balance,  and  therefore  does  not  mean 
anything  very  much,  and  the  only  odor  was  a  slight 
kerosene  odor,  and  I  am  entirely  satisfied  that  it  is  per- 
fectly legitimate  to  assume  that  a  trace  of  kerosene  was 
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in  that  water  which  was  shaken  with  the  chloroform, 
and  of  course  it  would  be  taken  out  with  the  chloro- 
form. 

RE-DIRECT  EXAMINATION 
BY  MR.  SCOTT: 

R-Q.  39.  Doctor,  I  would  like  to  ask  you  what,  in 
your  opinion,  would  be  "the  effect  on  the  properties  of 
kerosene  as  a  frothing  agent,  of  the  presence  of  an 
amount  of  soluble  matter  which  you  have  testified 
you  found  in  the  kerosene? 

MR.  GARRISON:  I  object,  your  honor,  unless  the 
doctor  is  qualified  as  an  expert  on  frothing  agents. 

MR.  SCOTT:  Dr.  Sadtler  has  testified  to  his  ex- 
tensive investigations,  extending  over  several  years  of 
these   frothing  agents. 

THE  COURT:  I  think  the  doctor  has  testified  to 
that,  stating  that  there  was  nothing  in  there  that  could 
possibly  afifect  the  kerosene  in  its  frothing  effect;  that 
this  soluble  matter  that  he  found  was  not  enough  to 
possibly — -that  is  the  way  he  put  it — effect  the  kero- 
sene in  its  frothing  effect. 

MR.  GARRISON :  I  don't  object  to  the  witness  tes- 
tifying to  it,  your  honor  understands,  but  I  don't  want 
him  to  testify  to  it  with  the  qualification  that  he  is 
not  competent  to  testify  on  that  subject.  If  he  will 
commit  himself  as  an  expert  on  frothing  agents,  I  am 
perfectly  willing,  but  if  on  cross  examination  he  said 
that  he  never  pretended  to  know  about  these  things. 
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we  have  all  the  disadvantage  of  his  testimony  and  none 
of  the  advantage  of  cross  examination. 

THE  COURT :  I  suppose  there  is  a  distinction  be- 
tween the  things  which  will  make  a  froth  and  the  things 
which  will  make  a  mineral  froth. 

MR.  GARRISON:  Your  honor  catches  my  point 
exactly.  I  don't  want  to  keep  it  out,  but  I  want  to — 
r  want  it  to  come  in  with  some  probative  force,  so  that 
cross  examination  may  develop  something.  If  it  should 
develop  on  cross  examination  that  he  did  not  claim  to 
be  qualified  on  frothing  agents,  that  would  show  that 
his  testimony  should  not  have  been  admitted  in  the 
first  place.  If  he  will  say  or  Mr.  Scott  will  say  that  he 
is  qualified  as  to  mineral  frothing  agents,  I  have  no 
objection. 

THE  COURT ;  1  think  the  doctor  testified  to  that. 
T  think  he  qualified  about  frothing  agents.  Didn't  you, 
doctor  ? 

THE  WITNESS:  I  do  not  testify  as  to  metal- 
lurgical results,  but  I  have  had  a  large  experience  with 
froth  production  and  the  raising  of  froth  in  the  pres- 
ence of  mineral ;  but  I  stop  at  the  point  where  the  met- 
allurgical effects  come  in. 

THE  COURT:  Well,  it  would  not  have  any  value 
except  as  to  the  metallurgical  results.  The  metallur- 
gical results  are  those  which  are  important,  not  the  fact 
that  it  might  raise  some  patricle;  the  objection  is  sus- 
tained. 

MR.  SCOTT:  The  other  witnesses  have  testified 
of  the  frothing  properties  of  these  oils  independently 
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of  the  utilization  of  them  in  metallurgical  processes, 
and  experiments  were  performed  in  court  that  exhibit- 
ed the  frothing  qualities  of  oil  aside  from  the  presence 
of  solid  matter  at  all,  and  the  question  as  framed  calls 
for  the  doctor's  opinion  upon  the  effect  of  this  small, 
infinitesmal  amount  of  soluble  matter,  unidentified, 
upon  the  properties  of  kerosene  as  a  frothing  agent. 

MR.  GARRISON:  Has  the  matter  been  reopened 
for   argument  ? 

THE  COURT:    You  may  answer  him  if  you  desire. 

MR.  GARRISON:  I  have  nothing  further  to  say, 
except  that  it  does  seem  to  me  that  we  are  entitled 
to  have  the  witness  come  down  on  one  side  of  the  fence 
or  the  other.  We  are  perfectly  willing,  as  long  as  he 
says  he  is  qualified  to  give  his  opinion,  but  unless  he 
does,  the  testimony  is  improper. 

THE  COURT:  It  becomes  a  conjecture  then.  The 
ruling  of  the  court  will  stand. 

Defendant  excepted. 

V WITNESS  EXCUSED). 
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FRANK  G.  JANNEY,  Recalled  in  behalf  of  defend- 
ant in  sur-rebuttal,  testified  as  follows: 

DIRECT  EXAMINATION 
BY  MR.   SCOTT: 

Q.  1.  Mr.  Janney,  you  testified  before  to  several 
years'  experience  in  flotation  operations;  how  many 
years  was  it  you  stated? 

A.     Since  1912. 

Q,  2.   And  your  present  position  you  said  was  what  ? 

A.  General  superintendent  of  mills  for  the  Utah 
Copper  Company. 

Q.  3.  Now,  in  the  course  of  your  employment,  to 
what  extent  have  you  investigated  the  flotation  phe- 
nomena ? 

A.  From  1912  to  1914,  I  spent  the  greater  part  of 
my  time  personally;  since  that  time  I  have  had  engi- 
neers investigating  the  processes  but  I  have  not  been 
actively  engaged  in  it  myself,  except — 

Q.  4.  At  how  many  different  plants  have  you  made 
investigations  of  flotation;  how  many  different  mines 
and  mills,  I  mean? 

A.  Butte  &  Superior,  Ray  Consolidated  Copper, 
Chino,  Nevada  Consolidated,  and  our  own  operations 
at  Utah. 

Q.  5.  Have  your  investigations  caused  you  to  look 
into  the  quantities  of  oil  which  are  necessary  or  ef- 
fective or  possible   in  practical  use? 

A.     They  have. 
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Q.  6.  What  would  be  your  opinion  as  to  the  use  of 
.003  of  one  per  cent  of  an  oil  relative  to  the  weight 
of  ore  as  to  having  any  effect  one  way  or  the  other 
upon  the  flotation  operation? 

MR.  GARRISON:  I  object  to  that,  if  your  honor 
please.  There  is  no  identification  here  of  what  it  is, 
this  so-called  thing  that  is  being  inquired  about.  Un- 
less this  witness  is  prepared  to  say  that  he  is  a  prophet 
of  the  art  and  knows  all  about  everything  that  will  be 
discovered  in  the  future,  his  evidence  is  of  no  value.  If 
they  identify  anything  or  ask  him  within  the  things 
that  he  has  examined  I  have  no  objection. 

Q.  7.  To  save  argument  we  will  limit  it  to  the  oils 
that  you  have  had  experience  with? 

A.  In  all  my  experience  I  have  never  found  an  oil 
or  a  reagent  that  could  be  used  in  that  small  quantity 
and  be  effective. 

Q.  8.  Have  you  become  acquainted  with  the  prop- 
erties of  any  considerable  number  of  oils  or  not? 

A.  I  have;  in  our  laboratories  I  think  we  have  ex- 
amined about  1200  different  oils  and  fractions  of  oils. 

Q,  9.    For  what  purpose? 

A.  Determining  the  properties  of  the  oil,  their 
floating  value  and  the  grade  of  concentrate  and  re- 
coveries made  by  the  oils. 

Q.  10.  And  it  is  upon  the  knowledge  so  gained,  is 
it,  that  you  have  based  your  answer  regarding  the  use 
of  .003  ot  one  per  cent? 

A,     It  is. 

O.   11.    Were  you  present  at  the  mill  at  the  Magna 
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plant  of  the  Utah  Copper  Company  when  upon  the 
day  when  the  mill  was  visited  by  the  representatives 
of  the  Minerals  Separation,  Limited? 

A.     I  was. 

Q.  12.  Were  you  present  throughout  the  period  of 
their  visit? 

A.     I  was. 

Q.  13.    What  was  your  purpose  in  being  there? 

A.  To  assist  inthe  securing  of  samples  which  the 
Minerals  Separation  representatives  wanted,  and  to  ob- 
tain a  duplicate  set  of  samples. 

Q.  14.  During  the  day  did  you  or  did  you  not  ob- 
serve the  operation  of  the  plant,  aside  from  getting  the 
samples  ? 

A.     I  did. 

O.  15.  What  was  your  observation  in  regard  to  what 
was  taking  place  in  the  first  cell,  I  mean  the  first  agi- 
tator of  your  spitz  boxes. 

MR.  GARRISON:  I  object  to  this,  it  is  not  rebut- 
tal. They  did  this  test  run  or  experiment,  whatever 
they  choose  to  call  it,  and  they  have  produced  or  did 
not  produce  all  the  evidence  they  desired  with  respect 
to  what  they  were  doing  and  what  the  result  was,  and 
we  gave  our  testimony  as  to  what  we  observed  and 
what  the  results  were,  and  there  the  matter  must  rest 
it  seems  to  me. 

MR.  SCOTT:  Our  witnesses  testified  to  the  opera- 
tion  of  this  plant  with  the  quantity  of  oil  then  being- 
used,  over  one  per  cent,  and  they  testified  to  the  pro- 
])ortion   of  the   froth   of  the  ordinary   type   with   that 
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amount  of  oil,  and  then  the  plaintiff  in  rebuttal  pro- 
duced witnesses  who  denied  that  there  was  a  froth  on 
this  first  cell,  as  I  remember  it,  they  stating  that  it  was 
an  oil  magma,  or  some  word  that  they  used.  They 
stated  or  implied  that  the  oil  was  being  drawn  off 
from  the  system  without  accomplishing  any  purpose. 
They  flatly  denied  the  testimony  of  our  witnesses,  and 
it  seems  to  me  that  this  testimony  comes  within  the 
most  strict  definition  of  defendan's  sur-rebuttal  testi- 
mony. 

MR.  GARklSON :  The  very  statement  of  Mr.  Scott 
excludes  it.  He  says  their  witnesses  stated  it,  and  our 
witnesses  denied  it,  and  now  he  wants  to  reaffirm  it. 

MR.  SCOTT:  Our  testimony  was  directed  to  the 
plant  as  a  whole,  and  this  one  unit  was  picked  out  by 
these  witnesses  for  Minerals  Separation,  and  it  was 
about  that  that  they  stated  that  this  one  unit  was  op- 
erating differently  from  the  rest  of  the  plant,  drawing 
a  distinction  between  these  things  which  no  man  ever 
could  have  anticipated  would  have  occurred  to  anyone. 
Our  witnesses  having  examined  the  thing  and  found 
it  to  overflow  in  their  examination,  they  are  not  re- 
sponsible and  we  are  not  responsible  for  not  recogniz- 
ing a  hair-splitting  distinction  between  the  individual 
cells,  and  we  think  we  are  entitled  to  rebut  that. 

THE  COURT :  This  was  a  test  with  a  large  amount 
of  oil? 

MR.  SCOTT:  No,  the  plant  was  running  in  its 
normal  operations  with  something  like  21  or  22  or  23 
pounds  of  oil. 
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THE  COURT:  The  defendant  introduced  testi- 
mony showing  that  they  performed  such  a  test  run. 
The  plaintiff  then  comes  in  and  says  that  may  be  true, 
but  that  at  a  certain  point  there  was  a  defect  in  the 
test.  Now,  it  is  quite  a  different  case  than  the  offer  in 
respect  to  the  kerosene  oil.  The  kerosene  test  was  of- 
fered as  a  kerosene  test  pure  and  simple,  and  when 
the  plaintiff  showed  that  it  was  not  a  kerosene  test  and 
there  halted,  the  defendant  should  not  be  allowed  to 
bring  it  in  again.  I  think  this  is  different,  I  think  the 
defendant  should  be  allowed  to  show  that  that  first 
cell  performed  its  normal  function.  I  think  this  is  fair 
rebuttal.    The  objection  will  be  overruled. 

Plaintiff  excepted. 

Q.  16.  MR.  SCOTT:  The  question,  Mr.  Janney, 
was  to  ask  you  to  describe  the  operation  of  the  first 
cell. 

A.  The  first  cell  was  operating  as  an  emulsifier  and 
had  been  operating  as  an  emulsifier  for  some  time  as 
a  matter  of  fact  I  think  it  was  operating  as  an  emul- 
sifier since  the  middle  of  January.  No  concentrate  was 
produced  on  that  cell.  As  a  matter  of  fact  the  gates 
between  the  first  and  second  cells  were  left  open,  and 
there  is  no  adjustment  made  on  that  cell.  It  is  not  the 
intention  in  our  operations  to  produce  a  concentrate  on 
that  cell,  and  although  a  concentrate  is  formed  of  min- 
eral bearing  froth,  it  is  not  discharged.  Occasionally 
the  froth  fills  up  to  such  an  extent  that  it  discharges 
of  its  own  accord,  but  not  with  our  intentional  opera- 
tions. 
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Q.  17.  You  might  explain  just  what  you  mean 
by  emulsifier  and  the  relation  of  the  emulsifier  to  the 
flotation  plant  proper,  or  the  overflow  of  concentrate 
that  takes  place? 

A.  In  the  design  of  our  flotation  plant  we  use  two 
cells  for  preliminary  beating  of  the  pulp  before  it  en- 
ters the  spitzkasten. 

Q.  18.    What  is  that  preliminary  beating  for? 

A.  For  emulsifying  and  distributing  the  oil  equally 
throughout  the  pulp. 

Q.  19.  And  those  two  emulsifiers  are  simply  mixing 
boxes  without  preparation  for  overflow  or  collection 
of  froth? 

A.     They  are. 

Q.  20.  In  what  respect  did  this  first  cell  differ 
from  the  emulsifiers  that  are  especially  provided  for 
use  as  emulsifiers? 

A.  The  function  was  exactly  the  same  as  the  emul- 
sifier. The  same  agitation;  the  same  speed  of  motor, 
except  as  to  the  spitzkasten  which  was  simply  acting  as 
a  receiving  box  through  which  the  pulp  was  circulat- 
ing.       ^ 

Q.  21.  And  what  effect  upon  the  overflow  from  the 
spitzkasten  did  the  fact  that  the  gate  was  open  to  the 
second  cell  have  ? 

A.  The  water  level  in  the  first  spitz  was  at  the 
same  height  as  it  was  in  the  second  spitz. 

Q.  22.  But  the  second  spitz  as  I  understand  is  built 
at  a  lower  level  than  the  first? 

A.     Six  inches. 
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Q.  23.  And  by  having  the  water  level  in  the  first 
cell  at  the  same  height  as  that  in  the  second,  what  ef- 
fect was  there  upon  the  overflow  of  froth  from  the 
first  cell? 

A.  Well,  the  froth  would  have  to  build  up  about 
six  inches  deep  before  it  could  discharge.  As  a  mat- 
ter of  fact  it  would  have  to  build  up  to  about  eight 
inches  because  the  water  level  of  the  cells  which  are 
discharging  concentrate  is  about  an  inch  to  two  inches 
below  the  spitz  overflow. 

Q.  24.  What  is  the  character  of  this  float  that 
builds  up  in  the  first  box  of  the  first  cell  in  the  unit  we 
are  now  discussing? 

A.  It  is  a  very  light  aerated  froth,  and  the  fact 
that  it  lies  dormant  on  the  surface  of  the  water,  and 
any  air  that  is  released  in  the  spitzkasten  has  to  rise 
through  that  froth,  the  result  is  that  we  get  a  very 
light,  large  bubble,  aerated  froth. 

Q.  25.  Now,  will  you  just  describe  the  course  of  the 
pulp  as  it  goes  into  the  first  emulsifier  and  proceeds 
down  to  the  second  cell? 

A.  Well,  the  feed  is  drawn  from  the  sludge  tank 
and  flows  by  a  launder  into  the  bottom  of  the  first 
emulsifier.  This  emulsifier  contains  a  ten  horse  power 
motor,  and  attached  to  the  rotary  are  two  impellers. 
The  motor  runs  at  570  r.  p.  m.  It  flows  into  the  bot- 
tom of  the  emulsifier  and  is  elevated  by  the  impellers 
ard  discharged  over  the  top,  and  from  there  it  flows 
irto  the  bottom  of  the  second  emulsifier  and  is  ele- 
vated by  the  impellers  and  discharges  from  the  top. 
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Fiom  the  second  emulsifier  it  flows  into  the  bottom  of 
the  first  cell.     It  is  elevated — 

Q.  26:  Where  it  flows  into  the  first  cell,  what  part 
of  the  first  cell  does  it  flow  into? 

A.     It  flows  directly  into  the  mixing  chamber. 

Q.  27.  Is  that  mixing  chamber  of  the  first  cell  any 
different  from  that  of  the  two  emulsifiers  that  pre- 
cede it? 

A.     It  is  not. 

Q.  28.  After  it  goes  into  the  mixing  chamber  of  the 
first  ceM  where  does  it  proceed? 

A.  It  is  elevated  by  the  impellers  and  dischargevl 
into  the  spitzkasten. 

Q.  29.  And  after  the  pulp  gets  into  the  spitz- 
kasten what  becomes  of  it? 

A.  A  portion  of  it  is  returned  to  the  cell  and  a 
portion  of  it  goes  into  the  second  cell  through  a  gate 
between  the  spitzkasten. 

Q.  30.     The  same  gate  you  referred  to  before? 

A.     The  same  gate. 

O.  31.  And  eventually  all  of  the  pul])  gets  into 
the   second   cell   does    it? 

A.     It  does. 

Q.  32.  But  part  of  it  circulates  around  the  cell 
before  it  proceeds  to  the  second? 

A.     It  does. 

MR.  SCOTT:     That  is  all. 
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CROSS  EXAMINATION 
BY   MR.    WILLIAMS: 

X-Q.  33.  In  this  blue  print  which  "is  attached  to 
and  forms  part  of  exhibit  251,  the  flow  sheet  of  the 
plant,  is  it  a  flow  sheet  as  it  was  operated  on  April 
21st,    1917? 

A.      It   is. 

X-Q.  34.  I  notice  the  sampling  legend  has  as  its 
last  item  ''First  spitzkasten  overflow."  That  is  true 
is  it  not? 

A.     It  is. 

X-Q.  35.  And  when  we  turn  to  the  assays,  I  find, 
"Machine  No.  1,  Spitz  No.  1  overflow"  that  being  the 
product  which  had  412  pounds  of  oil  per  ton  of  mix- 
ture— per  ton  of  mixed  concentrate  and  oil?  That 
is  right  is  it  not? 

A.     Yes. 

X-Q.  36.  Now,  I  understood  you  to  say  that  this 
was  not  an  overflow  at  all.     Is  that  right? 

A.  It  was  not.  That  sample  was  taken  from  the 
froth  floating  on  the  No.  1  spitz  and  it  was  called 
— I  marked  it  ''First  spitzkasten  overflow"  from  the 
fact  that  your  representatives  marked  it  that,  i  My 
samples  were  marked  exactly  the  same  as  your/asmples 
so  that  there  would  be  no  question  or  dispute  as  to 
the  identity  of  the  samples. 

X-O.  37.  Now,  Mr.  Conrads  was  the  flotation 
superintendent  of  that  plant,  wasn't  he? 

A.     He  was  the  metallurgical  engineer. 
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X-Q.  38.  Mr.  Conrads  came  here  and  testified  that 
that  plant  was  operated  with  double  spitzkastens  dis- 
charging the  concentrates.     Do  you  contradict  him? 

A.  It  was  a  portion  of  the  time,  and  as  I  said,  to 
about  the  middle  of  January,  that  concentrate  was 
discharged  from  that  cell. 

X-Q.  39.  And  when  Mr.  Conrads  came  here  and 
testified  as  to  operating  through  February  and  March 
he  must  have — 

THE  COURT:  Well,  well,  I  think  it  will  be  for 
the  court  to  pass  on  that. 

MR.  WILLIAMS:  I  wanted  to  get  the  attitude 
of  the  witness  in  the  matter. 

THE  COURT:  If  his  testimony  is  in  conflict 
with  Mr.  Conrads'  testimony  it  will  be  for  the  court  to 
determine.  Of  course  you  may  point  it  out  to  him, 
and  ask  him  to  explain  if  he  can,  but  to  ask  him  to 
pass  upon  the  credibility  of  another  witness — 

MR.  WILLIAMS:  I  will  withdraw  the  ques- 
tion. 

X-Q.  40.  Is  there  anything  in  this  flow  sheet 
that  was  furnished  us  to  show  or  indicate  that  the 
first  cell  was  used  as  an  emulsifier? 

A.     Nothing. 

X-Q.  41.  In  your  extensive  study  of  flotation 
which  has  extended  over  a  good  many  years  have 
you  ever  used  the  Australian  eucalyptus  ? 

A.     I   have. 

X-Q.  42.  In  how  small  quantities  have  you  used 
that? 
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A.     I  can't  say  definitely.     I  can't  say. 

X-Q.  43.  ,Do  you  think  you  have  ever  used  it 
in  as  small  quantities  as  half  a  pound  eucalyptus  oil 
to  the  ton  of  ore? 

A.     No,  I  have  not. 

X-Q.  44.     Have  you  used  pure  phenol? 

A.     I   have. 

X-Q.  45.  In  how  small  quantities  have  you  used 
pure   phenol? 

A.     I  can't  say  without  looking  up  my  tests. 

X-Q.  46.  As  a  matter  of  fact  it  would  be  quite 
a  feat  of  memory  for  you  to  give  these  proportions? 

A.     It   would. 

X-Q.  47.    And  you  have  used  pure  cresol  have  you? 

A.     I   have. 

X-Q.  48.  And  can  you  tell  me  in  how  small  a 
quantity   you   have   used   that? 

A.     I   can   not. 

X-Q.  49.  Now,  you  mentioned  a  large  num'ber 
of  mills  at  which — I  am  not  quite  sure  I  got  your 
testimony — you  tried   flotation.     Was   that   it? 

A.     Investigated  it. 

X-Q.    50.      Investigated   it? 

A.     Yes,  sir. 

X-Q.  51.  And  I  take  it  your  investigations  were 
for  the  purpose  of  assisting  the  operations  or  direct- 
ing the  operations? 

A.     They  were. 

X-Q.  52.  Those  companies  are  known  as  the  Jack 
ling  group,  are  they  not? 
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MR.  SCOTT:  I  object  to  this  question.  1  don't 
see  that  it  is  a  competent,  material  or  relevant  ques- 
tion  to   anything  connected   with   this   suit. 

MR.  GARRISON:  Here  we  have  a  rather  re- 
markable situation  of  interchange  of  employees,  of 
superintendents  in  one  mill  going  to  another  mill  to 
assist,  and  all  of  them  coming  here  to  oppose  us,  and 
I  think  we  have  a  perfect  right  to  show  the  interest 
of  these  various  people  in  each  other's  business.  It 
tends  to  weighing  the  credibility  of  the   witnesses. 

MR.  SCOTT:  No  interest  is  shown  by  the  ques- 
tion in  the  form  as  put. 

THE  COURT:  No,  it  is  only  a  single  question. 
1  think  he  may  answer.  Objection  will  be  over- 
ruled.    Read  the  question. 

( Question  read  as  follows :  Those  companies  are 
known  as  the  Jackling  group,  are  they  not?) 

A.     They  are. 

X-Q.  53.  MR.  WILLIAMS:  Now,  as  to  the 
Na^vada  Consolidated,  how  long  ago  was  it  that  you 
were   assisting   them    in    their   operations? 

A.     I  think  it  was  in  1914,  I  am  not  positive. 

X-Q.  54.  You  testified  about  that  in  the  Miami 
trial  to   a   slight   extent? 

A.     Yes. 

X-Q.  55.  What  oil  proportions  were  they  using 
at  the  time  that  you  assisted  them? 

A.      Well,    they   varied. 

X-Q.    56.      Well,    within    what    general    limits? 

A.     About  2V2  to  three  pounds. 
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X-Q.  S7 .  And  they  were  agitating  in  a  Janney 
machine  ? 

A.     They   were. 

X-Q.  58.  And  producing  a  froth  which  carried 
the  metalHferous  mineral? 

A.     They    were. 

X-Q.  59.  And  these  figures  you  gave  of  course 
were  in  pounds  of  oil  per  ton? 

A.     Yes. 

X-Q.  60.  How  do  you  adjust  the  overflow  of  the 
type  of  Janney  machine  that  was  at  the  Utah  Magna 
plant  when  it  was  exhibited  to  these  representatives? 

A.  Through  a  gate  which  acts  as  a  valve,  in  a 
partition  between  the  cells.  As  you  close  the  aper|i- 
ture  you  raise  the  height  of  the  water  in  the  spitz- 
kasten. 

X-Q.  61.  Mr.  Wicks  testified  to  a  Janney  machine 
wherein  there  was  a  standpipe  regulation  of  the  flow 
level  in  the  spitzkasten.  These  machines  were  not  of 
that  type? 

A.     They  were  not. 

X-Q.  62.  It  was  just  a  matter  of  regulating  the 
level  by  controlling  the  overflow? 

A.     Absolutely. 

X-Q.  63.  And  I  take  it  that  that  method  of  regu- 
lating the  level  is  apt  to  be  varied  by  an  increase 
of  feed,  is  it  not?  That  is  to  say,  if  the  feed  in- 
creases the  level  v^-ill  go  up?     Isn't  that  true? 

A.     Why,  yes. 
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X-0.  64.  And,  on  the  other  hand  if  the  feed 
diminishes,  the  level  will   go  down? 

A.     It  will. 

X-Q.  65.  That  is  to  say  as  compared  with  a 
standpipe  overflow  you  haven't  got  anything  that  con- 
trols the  overflow  at  a  fixed  level?     Is  that  right? 

A.  That  is  right.  That  is  what  we  have  the  sludge 
tanks  for.  That  is  to  say  the  purpose  of  the  sludge 
tank  is  to  take  up  an  increase  of  feed  and  carry  it 
and  so  regulate  to  some  extent  the  feed  to  the  flota- 
tion machine.     That  is  the  purpose  of  it. 

X-Q.  66.  You  didn't  tell  me  what  oils  they  used 
at  the  Nevada  Consolidated  at  the  time  that  you  assist- 
ed them  ? 

A.  I  don't  remember  now;  we  w^ere  experimenting. 
We  used  a  good  many  oils. 

X-Q.  67.    They  were  flotation  oils,  of  course  ? 

A.  Flotation  oils,  both  mineral  and  creosote  as 
well  as  wood  oil. 

X-Q.  68.  And  of  course  you  know  that  creosote 
and  wood  oils  contain  soluble  frothing  agents? 

A.     A  portion,  yes. 

WITNESS  EXCUSED. 


4828      Minerals  Separation,  Limited,  et  aL,  vs. 

Edward  W.  Englemann. 
EDWARD  W.    ENGLEMANN,   recalled   for   further 

DIRECT    EXAMINATION, 
BY  MR.  SCOTT: 

Q.  1.  Mr.  Englemann,  when  you  were  on  the  stand 
before,  you  referred  to  your  experience  in  flotation  but 
I  don't  remember  whether  you  stated  how  many  years 
vou  had  been  engaged  in  operating  flotation  plants 
or  investigating  flotation.     How  long  have  you  been? 

A.     Since  1913,  the  latter  part  of  1913. 

Q.  2.  And,  generally  speaking,  what  has  been 
the  nature  of  your  experience  since  that  time? 

A.  Well,  in  testing  different  oils  on  our  prod- 
ucts, determining  the  best  mixture  that  would  give 
the  most  efficient  results. 

O.  3.  Have  you  been  employed  in  more  than  one 
flotation  mill  since  you  started  on  the  subject? 

A.  Well,  I  did  testing  at  the  Utah  Copper  mill, 
did  some  testing  at  the  Butte  &  Superior  mill,  and 
some   testing   work   down   at   the    Ray    Consolidated. 

Q.  4.  Can  you  state  in  a  general  way,  something 
as  to  how  many  oils  you  have  probably  investigated 
— you  have  investigated? 

A.     Well,  upwards  of  200. 

Q.  5.  And  what  was  the  nature  of  your  investi- 
gation of  these  oils? 

A.  To  determine  the  best  mixture  for  the  most 
efficient  results  and  to  determine  the  minimum  amount 
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of  oil  that  would  be  consumed  in  obtaining  these 
resiilts. 

Q.  6.  In  your  experience  in  flotation  have  you 
ever  used  or  found  it  possible  to  use  an  amount  of 
oil  as  small  as  three  one-thousandths  of  one  per  cent 
relative   to   the   weight  of  the  ore? 

A.  I  have  not  been  able  to  use  that  small  amount 
of  oil  and  obtain  any  results. 

O.  7.  What  is  the  smallest  amount  you  ever  were 
able  to  use? 

A.  About— Oh,  .025%,  or  about  half  a  pound,  I 
think,  is  about  the  smallest  I  can  ever  remember  of 
using   efficiently. 

O.  8.     Half  a  pound  per  ton  of  ore? 

A.     Yes,    sir. 

MR.  SCOTT:      You  may  cross  examine. 

CROSS    EXAMINATION, 
BY    xMR.    WILLIAMS: 

X-O.  9.  What  frothing  agent  did  you  use  in  that 
small  percentage,  half  a  pound  to  the  ton? 

A.  I  used  a  mixture  of — if  I  remember  right,  one 
mixture  was  of  Barrett's  No.  4,  creosote  and  crude  oil, 
and  I  used  a  mixture  which  we  first  started,  I  think, 
in  the  testing  machine,  about  half  of  crude  and  half 
of  pine. 

X-Q.   10.     Didn't  you  ever  try  pine  oil  alone? 

A.     Yes. 
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X-Q.  11.  Didn't  you  get  even  a  little  smaller  amount 
when  you  used  the  pine  oil  alone? 

A.  Well,  in  the  use  of  pine  oil  alone  I  have  not 
been  able  to  maintain  any  kind  of  a  result  with  our 
ores.  When  I  use  the  pine  oil  the  bubbles  were  so 
delicate  they  would  not  carry  the  mineral. 

X-Q.  12.  So  upon  your  ores  you  have  not  found 
that  pine  oil  alone  is  a  suitable  oil? 

A.     We  have  not. 

X-Q.  13.  Now,  what  sort  of  a  result  did  you  get 
when  you  were  using  that  mixture,  about  half  a 
pound  of  creosote,  was  it? 

A.     Creosote  and  crude. 

X-Q.    14.     Creosote  and  crude? 

A.  Well,  that  was  in  our  slime  treatment.  I  have 
not  been  able  to  use  as  small  as  half  a  pound  on  our 
retreatment  plant  product,  that  is,  heavy  mineral,  but 
our  product  averages  about  75/lOOths  of  copper;  we 
maintained  tailings  that  would  run  about  .43  of  1% 
copper. 

X-Q.  15.     Was  that  good  work? 

A.  Well,  it  wasn't  as  good  work  as  we  have  done 
with  .75  of  one  pound.  Our  average  consumption 
will  go  about  three-quarters  of  one  pound. 

X-Q.  16.  That  creosote  contained  a  soluble  froth- 
ing agent,  didn't  it? 

A.  Well,  I  suppose  it  does.  It  is  regular  coal 
tar  creosote. 

X-Q.    17.      Aren't   you    doing   some    work    at   your 
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plant  in  the  way  of  floating  freshly  precipitated  cop- 
per? 

MR.  SCOTT:  I  object  to  that  as  absolutely  in- 
competent, irrelevant  and  immaterial  and  having  no 
bearing  u])on  any  issues  in  the  case,  but  a  mere 
inquiry  mto  confidential  matters  and  processes  other 
than  those  concerned  in  this  suit. 

MR.  WILLIAMS:  I  submit  that  he  has  testified 
as  to  his  experience  at  his  plant,  and  I  am  going  to 
find  out  about  some  of  them.  Of  course  I  am  not 
going  to  press   it  into  anything  that  will — 

MR.  SCOTT:  I  insist  upon  the  objection.  The 
question  is  an  absolute  bold  attempt  to  pry  into  con- 
fidential affairs  and  has  no  relation  to  this  suit,  none 
that  is  possible  of  explanation. 

THE  COURT:  I  can  not  say  that.  I  will  have 
to  trust  to  counsel.  Even  if  it  is  confidential,  if  it 
came  down  to  the  point  of  the  quantity  of  oil  or 
something  that  would  show  the  experience  of  this  wit- 
ness it  can  not  be  helped.  Counsel  at  the  same  time 
says  he  is  not  seeking  that.  I  think  we  will  have 
to  trust  to  his  statements.  It  is  cross  examination. 
The  objection  is  overruled. 

MR.  WILLIAMS:  In  view  of  the  objection  of 
counsel  I  will  say  that  I  am  not  seeking  any  informa- 
tion that  will  be  of  the  slightest  value  to  my  clients, 
But  I  am  seeking  knowledge  that  has  a  bearing  upon 
the  point  in  issue. 

X-O.  18.     (Question  read  as  follows:     ''Aren't  you 
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doing  some  work  at  your  plant  in  the  way  of  floating 
freshly   precipitated   copper?") 

A.     We  have  done  some  experiments. 

X-Q.  19.  MR.  WILLIAMS:  Well,  now,  in  this 
work,  in  what  form  have  you  produced  the  float  of 
the  freshly  precipitated  copper?  In  the  form  of  a 
froth? 

A.      Yes,  sir. 

X-0.  20.  I  propose  to  ask  you  just  the  essential 
question.  I  haven't  any  desire  for  anything  else  than 
what  I  determine  essential  and  if  you  will  just  answer 
me  directly  I  guess  we  won't  get  into  any  confidential 
disclosures.  Now,  for  the  production  of  that  floating 
mineral  froth,  what  frothing  agent  did  you  use? 

A.  The  same  frothing  agent  that  we  used  in  the 
regular  operations. 

X-Q.  21.     And  in  w^hat  proportions? 

A.     75%  Barrett's  No.  4  and  25%  of  fuel  oil. 

X-Q.  22.  No^  that  is  the  relative  proportion  of  one 
oil  to  the  other. 

A.     Yes,  sir. 

X-Q.  23.  Now,  what  was  the  proportion  of  this 
total  oil  mixture  per  ton  of  material  treated? 

A.     You  mean  in  the  testing  that  we  are  doing? 

X-Q.  24.  Of  course  you  make  your  computations 
on  the  basis  of  that? 

A.      Well,    I   don't   quite   get   you. 

X-Q.  25.  Just  give  me  the  figures  on  the  basis  of 
tonnage  of  dry  material  treated. 
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A.  Are  you  figuring  on  the  testing  work  we  are 
doing  or  the  actual  operations  in  the  plant?  Are 
we  speaking  now  of  the — 

X-Q.  26.  J  am  speaking  now  of  the  testing  work 
that  you  are  doing. 

A.  Why,  in  these  tests  we  average  about  a  pound 
and  a  half  of  oil   per  ton. 

X-Q.  27.     And  is  that  true  of  all  the  tests? 

A.  No,  that  is  just  true  of  this  soluble  copper 
testing  that  you  are  speaking  of. 

X"Q.  28; — But  it  ifl  true  of  all  the  ^ulublc  Lupper 
testing   that    you    aie    [^peaking    of." 

X-Q.  28.  But  it  is  true  of  all  the  soluble  copper 
tests  is  it? 

A.  Well,  it  will  average  that.  We  really  are  not 
trying  to  determine  the  amount  of  oil  we  will  have 
to  use  on  this,  it  is  a  question  of  getting  the  soluble 
copper.     That  is  the  object  of  the  tests. 

MR.   WILLIAMS:     That  is  all. 

WITNESS  EXCUSED. 
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J) 
JAMES   WALTER   DUGEON,   a   witness   called   in 

sur-rebuttal   after   being   first   duly   sworn,    testi- 
fied as  follows: 

DIRECT  EXAMINATION, 
BY  MR.  SCOTT: 

Q.  1.  Mr.  Dudgeon,  will  you  please  state  your 
full  name? 

A.     James  Walter  Dudgeon. 

Q.  2.     And  your  residence? 

A.     939  West  Granite,  Butte. 

Q.  3.  You  are  employed  at  the  Butte  &  Superior 
Mining  Company? 

A.     I  am. 

Q.  4.     In  what  capacity? 

A.  I  am  experimental  man  in  the  flotation  labora- 
tory. 

Q.  5.  What  do  you  know  about  the  source  of  the 
kerosene  ''A"  that  was  given  to  Dr.  Sadtler  for  an- 
alysis,  as  testified  to  by  him  this  morning? 

A.  The  sample  of  kerosene  '*A"  which  was  given 
to  Dr.  Sadtler  for  analysis  was  drawn  from  the  con- 
tainer along  with  the  samples  which  we  used  here  in 
court,   and  on  the  same  day. 

Q.  6.     You  have  personal  knowledge  of  that  fact? 

A.  I  drew  the  kerosene  myself  and  marked  the 
bottles. 

MR.  SCOTT:     That  is  all. 
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BY    MR.    GARRISON: 

X-Q.   7.     What  was   this  container? 

A.     It  was  a  steel  drum. 

X-Q.  8.  Was  it  the  original  package  that  came  from 
the  person  from  whom  you  purchased  it? 

A.  I  have  no  knowledge  of  that.  It  was  the  con- 
tainer from  which  I  was  told  to  draw  the  kerosene. 

X-Q.  9.  What  I  am  trying  to  find  out  is  it  the  thing 
that  the  kerosene  came  in,  or  is  it  something  in  which 
the  kerosene  was  put  after  it  gets  to  your  plant? 

A.  It  is  the  tank  which  we  have  at  the  plant,  and 
which  we  used  to  keep  the  kerosene  in. 

X-Q.  10.    And  you  drew  it  off  into  what,  do  you  sav? 

A.     Into  two  litre  glass  bottles. 

X-Q.  11.    And  when  did  you  draw  it? 

A.  It  was  on  the  16th  of  April  as  near  as  I  can 
remember  of  this  year — the  samples  that  were  used. 

X-Q.  12.  And  what  samples  do  you  refer  to  that 
were  used? 

A.  Just  the  quantity  of  kerosene  that  we  drew  for 
this  case,  to  use  in  experiments  about  the  laboratory. 

X-Q.  13.  And  you  kept  that  up  there  at  the  mill, 
around  the  laboratory? 

A.    Yes,  they  were  kept  there,  marked. 

X-Q.  14.  And  these  bottles  that  you  drew,  you  found 
in  the  laboratory  on  the  day  that  you  gave  these  sam- 
ples to  Dr.  Sadtler,  is  that  correct? 

A.     Just  a  minute,  until  I  understand  the  question. 
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X-O.  15.  (Question  read  as  follows:  "And  these 
bottles  that  you  drew,  you  found  in  the  laboratory  on 
the  day  that  you  gave  these  samples  to  Dr.  Sadtler,  is 
that  correct?") 

A.  This  bottle,  or  this  sample  of  kerosene  about 
which  Dr.  Sadtler  testified  was  one  which  I  had  put 
away  as  the  duplicate  samples  of  the  ones  we  were 
using  in  court. 

X-Q.  16.  What  I  want  to  know  is  actually  did  you 
draw  off  two  bottles? 

A.  No,  there  were  four  or  five  T  don't  remember 
just  exactly  how  many. 

X-Q.  17.  However  many  there  were,  let's  say  five 
for  an  arbitrary  number.  What  did  you  do  with  those 
five  bottles  after  they  were  drawn  off,  the  physical 
bottles,  what  did  you  do  with  them  ? 

A.     I  took  them  to  the  laboratory. 

X-Q.  18.    What  laboratory? 

A.     Our  flotation  experimental  laboratory. 

X-Q.  19.  Where  is  that? 

A.  At  the  Black  Rock  plant  of  the  Butte  &  Su- 
perior Mining  Company. 

X-Q.  20.  And  some  kerosene  from  one  of  these  bot- 
tles that  we  have  assumed  were  five, — was  that  what 
was  given  to  Dr.  Sadtler? 

A.     Yes,  sir. 

X-Q.  21.  And  some  of  this  same  kerosene  you  tes- 
tified was  the  kerosene  that  Dr.  Phillips  used?  Is 
that  correct? 

A.     I  have  no  knowledge  of  what  Dr.  Phillips  used, 
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as  1  was  not  personally  present  when  he  made  his  ex- 
periments. 

MR.  GARRISON:  That  is  all.  Now,  if  your 
honor  pleases,  I  ask  to  have  stricken  out  all  of  the  tes- 
timony of  Dr.  Sadtler  respecting  the  analyses  that  he 
made  of  the  kerosene.  The  only  way  in  which  he  iden- 
tified it  as  the  kerosene  used  by  Mr.  Phillips  was  by 
referring  to  Mr.  Dudgeon.  Mr.  Dudgeon  now  says 
he  has  no  knowledge  as  to  what  kerosene  Mr.  PhilHps 
used.  Therefore  the  testimony  of  Dr.  Sadtler  is  left 
without  any  basis  whatever  to  stand  on. 

MR.  SCOTT:  We  will  call  another  witness  on 
that. 

THE  COURT:  On  the  promise  of  counsel,  the  mo- 
tion will  be  denied. 

ARTHUR    WELLSLEY    HACKWOOD,    a    witness 
called  in  sur-rebuttal,  testified  as   follows: 

DIRECT  EXAMINATION 

BY  MR.  SCOTT: 

Q.  1.    State  your  full  narne. 

A.     Arthur  Wellsley  Hackwood. 

Q.  2.  You  are  employed  by  the  Butte  &  Superior 
Mining  Company? 

A.     Yes,  sir. 

Q.  3.     In  what  capacity? 

A.  I  am  in  charge  of  the  flotation  laboratory  di- 
rectly under  Mr.  Dosenbach. 
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Q.  4.    And  you  live  in  Butte,  Montana? 

A.     Butte,  Montana. 

Q.  5.  Will  you  state  what  you  know  about  the  kero- 
sene A,  which  was  used  by  Mr.  Phillips  in  demonstra- 
tions made  in  this  court? 

A.  It  was  on  the  16th  of  April  when  we  were 
preparing  material  to  bring-  to  the  court,  from  the 
laboratory,  I  asked  Mr.  Dudgeon  to  get  a  number  of 
samples  of  kerosene  from  a  tank,  steel  drum  that  we 
have  there,  that  this  kerosene  is  stored  in.  I  asked  him 
to  bring  a  number  of  bottles  to  the  laboratory.  I  stood 
in  the  door  and  watched  Mr.  Dudgeon — I  could  see 
him  right  out  of  the  laboratory,  and  saw  Mr.  Dudgeon 
get  the  samples  right  out  of  the  barrel  into  these  bot- 
tles, and  we  brought  them  up  and  took  one  of  these 
bottles  for  a  duplicate  sample  to  keep  for  use  as  we  do 
with  all  oils  taken  at  the  plant,  that  is,  whether  car- 
load shipments,  small  samples — no  matter  what  they 
are,  we  keep  a  sample  for  reference  in  the  laboratory 
at  all  times.  And  one  of  these  bottles  was  put  away 
there  with  the  rest  of  them  marked  properly  and  the 
date  it  was  taken.  This  was  a  sample  and  a  repre- 
sentative sample  of  the  same  oil  that  I  gave  to  Dr. 
Phillips  to  use  for  his  experiment. 

Q.  6.  You  mean  that  you  gave  Dr.  Phillips  one  of 
these  several  bottles? 

A.  Yes. 

Q.  7.  And  you  saw  all  the  bottles  drawn  out,  you 
say? 

A.     I  saw  all  the  bottles  drawn  out. 
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CROSS  EXAMINATION 

BY  MR.  GARRISON: 

X-Q.  8.     When  were  these  bottles  filled? 

A.     I  think  it  was  on  the  16th  of  April. 

X-Q.  9.  And  when  were  Dr.  Phillips'  photographs 
made? 

A.     I  don't  know. 

X-Q.  10.  You  don't  know  with  what  he  made  the 
photographs   then,   do  you? 

A.  I  saw  him  run  the  experiments  upstairs  with 
the  kerosene;  I  don't  know  the  date;  I  don't  remember 
the  date. 

X-Q.  11.  How  long  after  you  had  had  these  bottles 
filled  was  it  that  Dr.  Phillips  made  the  experiment 
that  you  saw  him  make  that  you  have  just  spoken  of? 

A.     I  don't  remember  the  date. 

X-Q.  12.  I  didn't  ask  you  the  date.  I  asked  you 
how  long  ago  was  it.  Was  it  an  hour  or  ten  hours, 
or  was  it  a  week? 

A.  I  don't  know  that;  I  don't  know  the  length  of 
time. 

X-Q.  13.    Can't  you  give  us  any  guess  at  all? 

A.  No.  It  was  some  time  during  the  trial,  since 
April  16th  to  the  time  he  made  the  demonstration  in 
court  is  all  I  know. 

X-Q.  14.  And  that  is  the  best  means  you  have  of  de- 
scribing that  date,  is  it? 

A.     On  the  date  that  he  did  it,  yes,  sir. 
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X-O.  15.  And  where  were  these  experiments 
made,  the  part  you  say  you  saw? 

A.  Upstairs  in  the  laboratory  we  have  fitted  up; 
upstairs  in  the  jury  room. 

X-Q.  16.  And  the  kerosene  that  he  used  upon  that 
occasion,  where  did  you  see  him. get  that?  Where  did 
he  get  that  from? 

A.     I  handed  him  the  bottle  myself. 

X-Q.  17.  You  haven't  answered  my  question  yet. 
Where?    Where,  I  said?    Where? 

A.     Out  of— 

MR.  SHERIDAN:  Let  the  witness  answer  the 
question. 

MR.  GARRISON:  Yes;  let  the  witness  answer  the 
question.     Where? 

X-Q.  18.  (Question  read  as  follows:  ''And  the 
kerosene  that  he  used  upon  that  occasion,  where  did 
you  see  him  get  that?    Where  did  he  get  that  from?) 

THE  COURT:  Now  the  witness  has  answered  it 
hasn't  he? 

X-Q.  19.  MR.  GARRISON:  All  I  want  to  know 
is  where? 

A.    Out  of  one  of  the  bottles  that  I  gave  him. 

X-Q.  20.  Well  where,  sir;  where  were  you?  In 
what  locality?     What  place? 

A.     Upstairs    in   the   jury    room. 

X-Q.  21.  And  where  had  that  bottle  been  in  the 
meantime  ? 

A.     In  the  room  all  the  time;  upstairs  in  the  room. 
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X-Q.  22.  And  the  sample  that  was  given  to  us, 
where  did  that  come  from? 

A.  Out  of  one  of  those  bottles;  probably  the  same 
bottle. 

X-Q.  23.    You  are  not  sure? 

A.  No,  I  am  not  sure.  It  was  out  of  one  of  the 
representative  bottles,  anyhow  that  contained  it. 

X-Q.  24.     What  was  the  size  of  this  bottle? 

A.     A  two-litre  bottle. 

X-Q.  25.  Well,  give  it  to  me  in  ounces.  I  know  a  lit- 
tle bit  about  ounces  but  I  don't  know  a  thing  about 
litres.     How  much  would  two  litres  be  in  ounces? 

A.  I  think  there  is  about  29  c.c.  to  an  ounce;  some- 
where around  that. 

X-Q.  26.  Well,  figure  it  out  for  me;  1  am  not  doing 
this  for  amusement.  I  really  don't  know.  When  I  go 
into  a  drug  store  I  ask  for  four  ounces  or  six  ounces 
or  eight  ounces.  I  do  not  speak  in  terms  of  litres.  Can 
you  give  it  in  pints  or  quarts  or  gallons? 

A.  Probably  about  two  quarts.  If  someone  will 
give  me  the  exact  number  of  cubic  centimeters  to  an 
ounce  I  will   figure  it  out. 

X-Q.  27.  There's  a  bottle  sitting  on  that  experiment 
table,     is  that  a  two  litre  bottle? 

A.     That  is  a  2500  c.c  bottle. 

X-Q.  28.    Well  is  that  a  two  litre  bottle? 

A.     No. 

X-Q.  29.   What  is  it? 

A.     It  is  a  two  and  a  half  litre  bottle. 
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X-Q.  30.  Then  a  two  litre  bottle  would  be  a  little 
smaller  than  that? 

A.     Yes,  sir. 

X-Q.  31.  Isn't  it  a  fact  the  sample  you  gave  us  was 
out  of  a  bottle  about  one-sixth  or  one-eighth  the  size  of 
that? 

A.  I  never  gave  you  a  sample  out  of  Dr.  Phillips' 
bottle.    Probably  out  of  a  bottle  like  that. 

X-Q.  32.  Do  you  know  out  of  what  bottle  you  did 
give  us  the  sample? 

A.     No,  I  do  not. 

X-Q.  33.  Then  you  do  not  know  whether  we  got  a 
sample  at  all  of  the  stuff  that  Dr.  Phillips  used,  do 
you? 

A.     I  do  not  know;  no,  sir. 

RE-DIRECT  EXAMINATION 
BY  MR.  SCOTT: 

R-Q.  34.  You — Who  handled  the  sample  to  the 
representative  of  the  Minerals  Separation  if  you  know? 

A.     I   do  not  know. 

MR.  GARRISON:  Now,  if  your  honor  please,  we 
move  to  strike  out  Dr.  Sadtler's  testimony  respecting 
this  kerosene.  It  rests  upon  absolutely  no  proof  what- 
ever that  it  was  the  material. 

THE  COURT:  It  would  depend  upon  tracing  it  up 
through  the  testimony  of  so  many  witnesses  that  the 
court  would  not  be  prepared  to  say  that  the  sample  is 
not  identified  or  that  it  is  identified.     At  the  present 
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time  the  motion  will  be  denied.  If  the  sample  is  not 
similar  to  that  used  in  the  test  of  course  the  court  will 
disregard  the  testimony  in  relation  to  it.  The  excep- 
tion wnll  be  noted. 

MR.  GARRISON:  In  view  of  your  honor's  under- 
taking to  trace  it  up  I  do  not  know  that  I  want  any 
exception.     That  is  the  reason  I  did  not  crave  one. 

BEN   H.  DOSENBACH,     Recalled     in    sur-rebuttal, 
testified  as  follows: 

DIRECT  EXAMINATION, 
BY  MR.  SCOTT: 

THE  COURT:  I  want  to  say  right  now,  if  there  is 
any  tracing  to  be  done,  and  if  either  party  on  either 
side  expect  any  value  from  it,  I  will  expect  them  to  do 
the  tracing,  both  sides.     You  may  proceed,  Mr.  Scott. 

O.  1.  MR.  SCOTT:  Mr.  Dosenbach,  do  you  agree 
with  the  statement  advanced  by  Dr.  Grosvenor  in  con- 
nection with  the  moving  pictures  that  particles  oiled 
with  sufficient  oil  to  cause  them  to  adhere  together 
will  no^adhere  to  an  air  bubble? 

A.     I  do  not  agree  with  the  doctor. 

MR.  GARRISON:  I  object  to  that.  How  can  thi» 
be  sur-rebuttal  testimony?  I  respectfully  submit  it  is 
not  in  any  aspect  of  the  case. 

MR.  SCOTT:  There  is  a  theory  brought  forward 
the  first  time  upon  rebuttal,  something  that  was  never 
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injected  into  this  case  before,  the  whole  theory  of 
these  moving  pictures. 

THE  COURT:    Please  read  the  question. 

O.  2.  (Question  read  as  follows:  '*Mr.  Dosenbach, 
do  you  agree  with  the  statement  advanced  by  Dr. 
Grosvenor  in  connection  with  the  moving  pictures,  that 
])articles  oiled  with  sufficient  oil  to  cause  them  to  ad- 
liere  together,  will  not  adhere  to  an  air  bubble?") 

THE  COURT:  Well,  Mr.  Scott,  what  have  you 
to  say? 

MR.  SCOTT:  My  point  is  that  this  is  an  entirely 
new  aspect  of  the  case  introduced  for  the  first  time 
in  rebuttal,  this  proposition  that  particles  oiled  with 
sufficient  oil  to  adhere  together  will  not  adhere  to  an 
air  bubble.  It  is  an  entirely  new  angle  of  the  case  in- 
jected for  the  first  time  in  rebuttal. 

MR.  WILLIAMS:  Mr.  Scott,  didn't  you  ask  that 
question  of  Prof.  Bancroft  by  way  of  anticipation  of 
the  moving  pitcures? 

MR.  SCOTT:    I  don't  recollect  it. 

MR.  WILLIAMS:  I  recollect  quite  distinctly  that 
you  put  that  question  to  Prof.  Bancroft. 

MR.  SCOTT:  Well,  if  you  will  produce  it.  I  can't 
remember  really,  in  the  course  of  this  trial. 

THE  COURT:  Very  well,  let  him  answer  the  ques- 
tion, the  objection  will  be  overruled.  He  has  an- 
swered. 

Q.  3.  MR.  SCOTT:  Can  you  corroborate  your 
statement  by  actually  lifting  such  a  particle  with  an  air 
bubble? 
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A.     I  can. 

O.  4.    Will  you  do  so? 

A.     Yes. 

MR.  GARRISON :  Now,  if  your  honor  pleases,  we 
think  this  is  not  sur-rebuttal  at  all. 

THE  COURT:  Oh,  it  might  be.  If  this  is  material 
introduced  by  Dr.  Grosvenor  as  a  new  experiment  I 
think  they  would  have  a  right  to  show  whether  it 
would  do  so. 

MR.  GARRISON:    Yes,  1  agree  with  you  on  that. 

THE  COURT:  If  it  is  a  new  matter,  a  new  matter 
brought  out —  It  is  called  sur-rebuttal,  it  is  simply 
their   rebuttal   of   material  of   yours. 

MR.  GARRISON:  Your  honor  and  I  agree  entire- 
ly upon  the  principle.  The  question  is  whether  the 
case  meets  the  principle.  My  idea  is  that  they  have 
gone  over  this  matter  with  their  professional  witnesses 
— and  by  that  I  do  not  mean  any  disrespect.  I  mean 
their  expert  witnesses.  And  these  experts  said  what 
they  had  to  say  about  it.  Dr.  Grosvenor  said  what  he 
had  to  say  about  it,  and  if  they  feel  that  our  people 
have  infringed  upon  the  work  of  their  testimony,  they 
certainly  can  not  now  come  and  offer  cumulative  tes- 
timony. 

THE  COURT:  No,  the  case  is  not  to  be  tried  over 
again,  but  there  seems  to  be  a  difference  whether  this 
was  gone  into  in  the  former  testimony. 

MR.  GARRISON:  I  think  we  can  show  that  they 
went  over  this  with  Prof.  Bancroft. 
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THE  COURT:     Let's  see  it. 

MR.  WILLIAMS:  And  then  the  other  point  is 
that  the  statement  has  not  been  correctly  quoted;  that 
Dr.  Grosvenor  did  not  say  that  lifting  was  impossible 
under  those  conditions. 

THE  COURT:  Well,  let  us  see  what  the  testimony 
is;  hadn't  you  better  find  it. 

(Short  recess  was  taken). 

THE  COURT:  What  is  it  you  say  that  Dr.  Gros- 
venor testified? 

MR.  SCOTT:  1  cannot  quote  his  exact  language, 
but  it  was  to  the  effect  that  the  particles  of  matter,  if 
sufficiently  oiled  to  adhere  together,  would  not  adhere 
to  air  bubbles;  that  is  if  wt  had  an  aggregation  of 
particles  sticking  together  by  the  adhesion  of  the  oil, 
that  that  aggregation  would  not  stick  on  to  an  air  bub- 
ble, and  Dr.  Grosvenor  illustrated  that  with  particles 
of  appreciable  size,  little  discs  of  aluminum,  and  re- 
gardless of  whether  the  comparison  was  touched  on  by 
Prof.  Bancroft  or  not,  which  I  cannot  remember,  in 
view  of  the  fact  that  Dr.  Grosvenor  illustrated  this  in 
the  moving  pictures  and  also  on  the  court-'s  desk  with 
large  particles  of  aluminum,  without  any  reference 
to  flotation,  my  purpose  was  to  show  that  particles 
of  the  size  which  are  actually  dealt  with  in  flotation, 
when  particles  of  that  size  are  used  that  they  do  ad- 
here, regardless  of  whether  they  are  oiled  or  not, 
whether  they  have  oil  enough  to  adhere  together  or 
not,  and  I  propose  to  have  Mr.  Dosenbach  repeat  this 
with  Cattermole  granules,  which  are  agglomerations  of 
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particles  held  together  by  the  adhesiveness  of  the  oils 
upon  them.  My  object  is  to  show  that.  To  show  that 
particles  a  thousand  times  as  heavy  as  the  air  bubbles 
will  not  stick  to  them  is  absolutely  without  probative 
force,  and  is  only  calculated  to  be  misleading  to  the 
mind,  because  we  do  not  claim  that  these  forces  are 
infinite  and  will  lift  anything,  but  we  do  claim  that 
within  the  sphere  of  flotation,  that  the  c^uantity  of  oil 
on  the  particles  is  absolutely  immaterial. 

THE  COURT:     Repeat  your  question. 

Q.  Do  you  agree  with  the  statement  made  by  Dr. 
Grosvenor  to  the  effect  that  particles  oiled  with  suf- 
ficient oil  to  cause  them  to  adhere  together,  will  not 
adhere  to  an  air  bubble? 

A.     I  do  not  agree  with  Dr.  Grosvenor. 

MR.  GARRISON:  Wait  a  minute.  In  the  first 
place,  I  think  we  are  entitled  to  have  what  Dr.  Gors- 
venor  said  quoted.  I  don't  think  it  is  fair  to  sum- 
marize it  this  way. 

MR.  SCOTT:     I  will  reframe  the  question. 

THE  COURT:  You  cannot  always  go  back  to  the 
record  and  quote  the  exact  language;  it  can  be  quot- 
ed in  substance.     Suppose  the  record  were  not  printed. 

MR.  WILLIAMS:  We  claim  that  he  does  not  give 
it  in  substance. 

THE  COURT:  Well,  look  it  up  and  see.  If  it  is 
not  practically  correctly  stated,  he  should  reframe  his 
question. 

MR.  WILLIAMS:  I  will  briefly  outline  what  Dr. 
Grosvenor  did  say   for  the  purpose  of  showing  that 
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Mr.  Scott  did  not  state  what  Dr.  Grosvenor  said.  Dr. 
Grosvenor  started  in  with  his  first  series,  scene  one, 
and  gave  the  six  milHgram  weight  as  the  maximum 
lift  which  could  be  made  with  a  captive  bubble  man- 
ipulated as  gently  as  possible,  with  an  amount  of  oil 
materially  in  excess  of  that  required  by  the  Catter- 
mole  process ;  that  is  to  say,  he  started  with  the  propo- 
sition that  the  maximum  lifting  power  of  a  compara- 
tively lightly  oiled  metallic  particle  was  6  mg.  He 
took  the  maximum  weight  and  he  said  that  it  was  the 
maximum  weight,  and  by  that,  of  course,  he  neces- 
sarily said  that  if  you  get  a  lighter  particle  and  you 
have  it  oiled,  it  certainly  would  be  lifted.  Now,  this 
witness  proposes  to  take  the  time  of  the  court  in  cor- 
roborating the  statement  of  Dr.  Grosvenor  that  if  a 
particle  weighs  six  milligrams  or  less  and  it  is  oiled, 
the  air  bubble  will  lift  it,  and  that  is  all  there  is  in  this 
question. 

I  speak  of  this  with  some  knowledge,  because  at  the 
Miami  trial  a  whole  day  of  the  court's  time  was  wasted 
with  this  sort  of  corroboration,  alleged  to  be  contra- 
diction. It  seems  to  me  that  it  is  perfectly  foolish  to 
go  into  it.  Dr.  Grosvenor  has  said  that  six  milligrams 
is  the  maximum  lift  of  an  oiled  particle,  and  this  wit- 
ness is  going  to  show  that  you  can  take  less  than  six 
milligrams  and  lift  it.  He  can  take  little  oiled  particles, 
light  particles  such  as  are  present  in  flotation,  and 
lift  them.  Dr.  Grosvenor  said  he  could.  What  is  the 
use  of  giving  the  time  of  the  court  to  such  corrobora- 
tions which  show  absolutely  nothing  and  indicate  noth- 
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ing  of  power  or  anything  else,  when  it  is  nothing  else, 
essentially,  but  a  corroboration  of  the  scientific  in- 
vestigation of  Dr.  Grosvenor. 

MR.  GARRISON:  Now,  from  the  other  angle,  if 
your  honor  please,  on  page  1111  of  the  direct  exam- 
ination of  Dr.  Bancroft,  the  question  was  asked  him 
by  Mr.  Scott: 

"Q.  121.  Does  it  seem  probable  that  one  might  draw 
a  conclusion  that  air  bubbles  do  not  attach  themselves 
to  metallic  particles  coated  with  sufficient  oil  to  pro- 
duce adhesion?" 

That  is  the  exact  question,  practically,  asked  of  this 
witness,  and  Dr.  Bancroft  answered  as  follows: 

"A.  If  you  are  working  with  a  sufficiently  large 
particle,  that  would  be  the  natural  conclusion  to  draw 
from  the  experimental  evidence,  if  you  did  not  analyze 
it,  but  it  would  be  an  inaccurate  conclusion  for  the 
simple  reason  that  it  it  sot  so. 

"Q.  What  would  be  the  more  accurate  way  of  put- 
ting it?" 

And  then  Dr.  Bancroft  begins  and  answers  for  the 
rest  of  that  page  and  part  of  the  next  page,  and  then 
Mr.  Scott  asked  him  to  give  some  illustration  of  the 
matter  and  he  answers  again  for  a  page  and  three 
quarters.  Mr.  Scott  brought  this  matter  in  and  asked 
his  own  witness,  and  got  the  witness  to  say  just  what 
he  wanted  him  to  say,  or  at  all  events  what  he  did  say, 
and  we  got  Dr.  Grosvenor  to  say  what  he  said,  and 
what  he  said  makes  no  difference.     He  cannot  now 
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bring  in  another  witness  to  go  over  this  field  again  that 
he  brought  into  the  case  himself. 

MR.  WILLIAMS:  Following  that  statements,  the 
particular  titles  to  which  it  is  directed  are  as  follows : 

"AIR  BUBBLES  DO  NOT  READILY  ATTACH 
THEMSELVES  TO  OIL  GLOBULES  AND  HAVE 
SLIGHT,  IF  ANY,  LIFTING  POWER  WHEN 
ATTACHED. 

"AIR  BUBBLES  DO  NOT  ATTACH  THEM- 
SELVES TO  METALLIC  PARTICLES  COATED 
WITH  SUFFICIENT  OIL  TO  PRODUCE  AD- 
HESIVENESS." 

Now,  in  connection  with  that  title,  Dr.  Grosvenor 
gave  a  very  full  explanation.  He  said  that  he  used 
the  words  "air  bubbles  do  not  attach  themselves  to 
metallic  particles,"  for  the  reason  that  the  air  bubbles 
attach  themselves  to  the  oil  coating  of  the  metallic 
particles,  and  that  was  the  meaning  and  intent,  and 
that  it  was  not  intended  in  any  manner  to  say  that  if 
oil  coated  particles  were  of  sufficiently  light  weight, 
that  air  bubbles  could  not  be  made  to  make-^an  at- 
tachment of  the  oil  on  the  oil  coating  of  the  particle 
to  the  oil  lining  of  the  bubble,  and  that  there  would  be 
a  lifting  power,  less  than  that  of  six  milligrams.  That 
explanation — I  think  it  has  not  been  read  to  the  court, 
and  I  think  it  would  perhaps  be  well  to  read  it,  as  fol- 
lows, from  page  2534  of  the  record. 

"Since  we  have  seen  that  there  is  some  amount  of 
r.'.l  which  will  prevent  direct  attachment  of  mineral  to 
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the  bubble,  we  are  called  upon  to  seek  some  indication 
of  the  line  of  demarkation  at  which  the  mineral  ceases 
to  become  indirectly  attached  and  becomes  directly  at- 
tached to  the  bubble  film.  A  little  thouHit,  a  mo- 
ment's  consideration,  will  convince  one  that  if  there  is 
sufficient  oil  on  the  mineral  to  serve  as  a  medium  of 
attachment  to  another  particle  of  mineral,  there  should 
be  sufficient  oil  to  serve  as  a  medium  of  indirect  at- 
tachment to  an  air  bubble.  A  minute  quantity  of  the 
oil  will  be  required  to  supply  the  air  bubble  with  its 
film,  but  even  though  the  air  bubble  is  100  times  the 
diameter  of  the  particle  and,  therefore,  possesses,  ten 
thousand  times  the  surface,  the  thickness  of  the  film 
required  by  the  bubble  is  only  ten  one-hundred-mil- 
lionths,  or  sufficient  to  alter  the  thickness  of  the  layer 
on  the  particle  by  about  ten  one-hundred-thousandths 
of  an  inch  in  thickness.  For  this  rough  comparison  i* 
makes  no  difference  that  the  bubble  is  spherical  and 
the  particle  is  a  cube.  If  the  particle  starts  with  a 
film  about  thirty-one-thousandths  thick  (Cattermole 
proportions)  it  will  still  have  left  enough  oil  for  coating 
the  bubble  to  furnish  it  with  a  layer  twenty  one-hun- 
dred-thousandths thick,  or  twenty  thousand  one-hun- 
dred-millionths  or  two  thousand  times  as  thick  as  the  oil 
film  on  the  surface  of  the  bubble.  So  that  it  is  im- 
portant to  observe  whether  under  these  conditions  the 
drawing  of  the  oil  together  (i.  e.  the  reduction  of  the 
film  on  the  particle  from  the  remaining  twenty  one- 
hundred-thousandths  to  the  adsorption  layer)  will  fur- 
nish enough  excess  oil  with  that  held  to  the  upper  sur- 
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face  of  the  mineral  by  adsorption  and  that  on  the  bub- 
ble, to  produce  an  intermediate  layer  of  oil  between 
the  mineral  and  the  bubble,  capable  of  necking  off  and 
producing  indirect  weak  attachment. 

"Again  we  shall  compare  the  unoiled  aluminum  disc 
with  the  two  oiled  aluminum  particles;  the  former 
weighing  fifty  milligrams  and  each  of  the  latter  being 
about  25  mgs.  The  two  latter,  however,  have  been 
oiled  with  cottonseed  oil,  specific  gravity  .92  and 
weighing  .26  milligrams,  about  nine-tenths  per  cent  of 
the  weight  of  the  aluminum  particle,  and  producing  a 
layer  of  oil  about  thirty  one-hundred  thousands  of  an 
inch  thick  on  the  surface  of  the  aluminum.  This  layer 
on  the  surface  of  a  material  ground  to  80  mesh  will 
require  between  4  per  cent  and  8  per  cent  of  oil  on 
the  mineral  by  weight.  It  is  seen  that  the  air  bubble 
peels  off  from  the  surface  of  the  particle  after  sub- 
stantial attachment,  and  careful  examination  of  the 
])ictures,  highly  magnified  shows  that  there  is  distinct- 
ly something  between  the  air  bubble  and  the  mineral 
particle.  That  this  amount  of  oil  is  sufficient  to  pro- 
duce adhesiveness  we  will  show  by  the  ability  to  pick 
up  one  oiled  particle  with  the  other,  and  the  excellent 
degree  of  adhesiveness  that  rsults." 

Now,  the  whole  purpose  and  intent  of  that  title  is 
that  this  is  an  experiment  in  which  the  air  bubble  is 
not  directly  attached  to  the  metallic  particle  because 
there  is  enough  oil  there  to  produce  an  attachment  of 
oil  to  oil. 

THE   COURT:     Your   understanding   is    that    Dr. 
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Grosvenor  did  not  say  that  two  oiled  particles  which 
adhere  together  could  not  be  lifted  by  the  air  bubble? 

MR.  WILLIAMS:     Not  for  a  moment. 

MR.  SCOTT:  The  moving  picture  bore  that  label 
in  the  biggest  letters  that  could  be  displayed  on  the 
screen,  and  I  think  the  indirect  nature  of  the  pho- 
tograph and  of  the  explanation  read  by  counsel  which 
was  given  by  the  witness,  are  full  justification  for  the 
claim  that  this  thing  is  left  in  obscurity.  As  I  had 
forgotten,  Professor  Bancroft  stated  that  particles 
oiled  with  sufficient  oil  to  adhere  together  would  adhere 
to  an  air  bubble  unless  they  were  too  large.  Lie  said 
they  would  adhere  unless  they  were  simply  beyond  the 
range  of  the  forces  involved.  Then  Dr.  Grosvenor 
in  a  manner  that  is  not  at  all  clear  to  me  put  forth  his 
unqualified  proposition  that  air  bubbles  do  not  attach 
themselves  to  metallic  particles  coated  with  sufficient 
oil  to  produce  adhesiveness,  and  he  illustrates  it  to 
this  court  by  using  particles  so  large  that  they  are  very 
apt  to  cause  misunderstanding. 

THE  COURT:  Suppose  we  take  his  testimony  on 
your  construction  for  the  sake  of  argument,  then  you 
are  simply  disputing  a  square  issue  between  himself 
and  Prof.  Bancroft. 

MR.  SCOTT:  lie  has  illustrated  his  side  of  the 
controversy  by  exhibiting  to  the  court  the  inability  of 
the  bubble  to  lift  particles  which  are  so  heavy  that  it 
would  be  absurd  to  be  expected  them  to  be  lifted,  and 
that  might  lead  to  a  false  impression. 

THE   COURT:     No,   no,   I   think  we   are  guarded 
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against  that:  1  think  we  can  take  his  testimony  at 
its  own  value.  Prof.  Bancroft  testified  to  one  state  of 
facts  about  it,  as  was  proper  in  your  case,  and  in  con- 
tradiction of  that  Dr.  Grosvenor  has  testified  to  an- 
other state  of  facts,  that  is,  he  simply  has  denied  it 
and  the  matter  rests  there.  If  I  allow  this  witness^to 
show  an  experiment  before  the  court,  it  would  simply 
be  repeating  what  Prof.  Bancroft  said.  T  am  inclined 
to  repudiate  such  a  construction  of  Dr.  Grosvenor's 
testimony. 

MR.  SCOTT:  Well,  that  puts  a  different  face 
on  it. 

1^HE  COURT:     Objection  sustained. 

PlaintiflF  excepted. 

WHEREUPON    an    adjourniiient    was     taken 
until  2:00  p.  m.  May  15,   1917. 

Tuesday,  May  15,  1917,  2:00  P.  M. 

JAMES   WALTER    DUDGEON,    Recalled,    testified, 
as   follows : 

DIRECT  EXAMINATION 
BY  MR.  SCOTT: 

Q.  22.  Mr.  Dudgeon,  just  before  recess  this  ques- 
tion was  put  to  you:  "And  some  kerosene  from  one 
of  those  bottles  which  we  have  assumed  to  be  five,  was 
that  given  to  Dr.  Sadtler?"  To  vv'hich  you  answered 
''Yes."     The  next  question,  "And  some  of  this  same 
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kerosene  you  testified  was  the  kerosene  that  Dr.  Phil- 
lips used,  is  that  correct?  A.  I  have  no  knowledge  of 
what  Dr.  Phillips  used,  as  I  was  not  present  when  he 
made  his  experiment."  What  experiment  did  you  re- 
fer to  there? 

•A.     The  experiment  at  the  laboratory   at  the  time 
he  was  taking  the  pictures. 

Q.  23.  Were  you  present  during  any  experiment 
that  he  made? 

A.     I  was. 

Q.  24.    What  experiment  was  that? 

A.     The  experiment  with  the  bar  mixer  in  court. 

Q.  25.  You  were  here  personally  and  saw  that  ex- 
periment ? 

A.     Yes. 

Q.  26.  It  was  assumed  this  morning  that  you  meant 
that  it  was  five  bottles  from  the  laboratory  of  the  Butte 
&  Superior  mill;  was  it  in  fact  five  bottles? 

A.     It  was. 

O.  27.     Tell  us  what  became  of  those  bottles? 

A.  One  of  those  five  bottles  was  kept  in  the  lab- 
oratory for  a  reference  sample,  and  the  other  four 
were  brought  to  the  Federal  Building  and  placed  in  our 
laboratory  in  the  jury  room  on  the  third  floor. 

Q.  28.    What  was  the  description  ? 

A.     Kerosene  .A;  4-16-17. 

Q.  29.    That  was  put  on  a  label  was  jt  ? 

A.     It  was. 

Q.  30.    On  each  of  the  bottles? 

A.    On  each  of  the  bottles. 
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Q.  31.  Who  brought  the  four  bottles  to  the  labora- 
tory in  the  post  office  building? 

A.  Well,  they  came  with  the  rest  of  the  laboratory 
equipment  from  the  plant  in  a  wagon. 

Q.  32.  Who  had  charge  of  the  transportation  of 
them  from  the  mill  laboratory  to  the  post  office? 

A.     Mr.  Hackwood  was  directly  in  charge. 

Q.  33.  Now,  you  were  present  when  Mr.  Phillips 
performed  the  experiment  in  the  court  room.  Did 
you  see  what  oil  he  used? 

A.     Yes. 

Q.  34.  Did  you  see  what  kind  of  container  it  was 
taken  from? 

A.     I  did. 

O.  35.     What  was  that  container? 

A.     It  was  a  small  eight  ounce  bottle. 

Q.  36.  Who  took  the  kerosene  from  that  bottle  for 
the  experiment  which  Dr.  Phillips  performed? 

A.       Dr.  Phillips  himself. 

Q.  37.    You  saw  him  do  it? 

A.     I  did. 

Q.  38.  Did  you  yourself  have  occasion  to  take  any 
kerosene  from  that  bottle? 

A.     I  did. 

Q.  39.  And  what  was  the  occasion  of  your  taking 
kerosene  from  that  bo  tie? 

A.  In  order  to  give  the  Minerals  Separation  rep- 
resentative a  sample  of  the  kerosene. 

Q.  40.    Did  you  give  them  a  sample? 

A.     I  did. 
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Q.  41.  Do  you  know  which  of  their  representatives 
it  was? 

A.     As  1  remember,  it  was  Mr.   Chapman. 

Q.  42.  And  you  say  that  was  taken  from  the  same 
hottle  that  Dr.  Phillips  took  his  from  for  the  experi- 
ment? 

A.     It  was. 

Q.  43.  I  think  you  testified  this  morning  that  you 
gave  Dr.  Sadtler  a  sample  of  kerosene  from  the  one 
large  bottle  which  was  left  at  the  mill? 

A.     I  did. 

Q,  A4.  And  in  doing  so  did  you  take  any  precaution 
to  see  that  you  were  taking  it  from  one  bottle  of  the 
five  which  you  had  drawn  of  kerosene  A? 

A.  I  did,  by  looking  at  the  tag  which  I  had  placed 
thereon  the  day  I  drew  the  samples  from  the  container. 

Q.  45.  What  do  you  know  about  this  small  bottle 
—I  think  you  referred  to  it, as  an  eight  ounce  bottle — 
that  Mr.  Phillips  took  the  kerosene  from  for  his  ex- 
periment— and  that  you  poured  a  sample  from  for  the 
representative  of  Minerals  Separation,  Limited? 

A.  Before  that  experiment  was  performed  in  court, 
Mr.  Hackwood  and  I  segregated  the  necessary  equip- 
ment to  perform  that  experiment,  and  this  bottle  of 
kerosene  was  placed  in  the  box  along  with  the  other 
equipment  and  brought  to  the  court  room. 

O.  46.  Where  was  it  taken  from  to  put  it  in  tlie 
l)ox  to  be  brought  to  the  court  room? 

A.  From  the  equipment  that  Mr.  Phillips  had  in 
doing  his  experiments. 
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Q.  47.     And  that  is  the  extent  of  your  knowledge  (.>] 
the  small  bottle  of  kerosene? 
A.     Yes. 

CROSS  EXAMINATION 

BY  MR.  GARRISON: 

X-O.  48.  The  sample  of  the  oil  that  Mr.  Phillip- 
used  was  furnished  by  you  to  Mr.  Chapman,  represent- 
ing the  plaintiff,  from  this  eight  ounce  bottle  that  con- 
tained the  kerosene  with  which  Mr.  Phillips  did  hip 
experiment;  is  that  correct? 

A.  I  have  previously  said  that  [  had  no  knowl- 
edge of  the  kerosene  with  which  Mr.  Phillips  did  his 
experiment  in  the  laboratory  for  the  pictures. 

MR.  GARRISON:     Read  the  question. 

X-Q.  49.  (Question  read  as  follows:  "The  sampk 
oi  the  oil  that  Mr.  Phillips  used  was  furnished  by 
you  to  Mr.  Chapman,  representing  the  plaintiff,  from 
this  eight  ounce  bottle  that  contained  the  kerosene 
with  which  Mr.  Phillips  did  his  experiment:  is  that 
correct?") 

A.     That   is  correct. 

X-Q.  50.  And  what  personal  knowledge  have  you 
of  where  the  contents  of  that  eight  ounce  bottle  came 
from  immediately  befr)re  they  got  into  the  eight  ounce 
bottle? 

A.  As  I  have  stated  twice  before,  1  have  no  knowl- 
edge of  where  that  bottle  that  Dr.  Phillips  used  in  his 
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experimeni    in   the    laboratory    in    producing    the    pic- 
tures, came  from. 

X-O.  51.  1  am  not  asking  you  a  word,  sir,  about 
producing  the  pictures.  I  am  asking  you  about  the 
experiment  that  you  say  you  saw.  I  am  going  to  en- 
tirely confine  my  question  to  that,  so  this  question  is 
directed  to  the  experiment  which  you  say  you  saw. 
Now  read  the  witness  the  question  with  that  explana- 
tion. 

X-Q.  52.  (Question  read  as  follows:  "The  sample 
of  oil  that  Mr.  Phillips  used  was  furnished  by  you  to 
Mr.  Chapman,  representing  the  plaintiff,  from  this 
eight  ounce  bottle  that  contained  the  kerosene  with 
which  Mr.  Phillips  did  his  experiment;  is  that  cor- 
rect?":^ And  what  personal  knowledge  have  vyjii  of 
where  the  contents  of  that  eight  ounce  bottle  came 
from  immediately  before  they  got  into  the  eight  ounce 
lx)ttle?;^ 

A.  1  have  no  knowledge  of  where  that  sample 
came  from  directly  before  it  was  put  into  the  eight 
ounce  bottle. 

MR.  GARRISON:     That  is  all. 

(WITNESS  EXCUSED). 


4860      Minerals  Separation,  Limited,  et  aL,  vs. 

Arthur  Wellsley  Hackwood 

ARTHUrI^LLSLEY  hackwood,  recalled  testi- 
fied as  follows : 

DIRECT  EXAMINATION, 
HY  MR.  SCOTT: 

O.  35.  Yon  testified  this  morning  that  you  saw 
Mr.  Dudgeon  I  think,  and  directed  him  to  draw  sev- 
eral bottles  of  kerosene  ''A"  from  the  container  at 
the  laboratory  of  the  Butte  &  Superior  mill.  It  was 
assumed  there  were  five  bottles.  Do  you  know  what 
is  the  fact  as  to  how  many  bottles  there  were  so 
drawn? 

A.      It  was  five. 

Q.  36.     And  were  they  identified  in  any  way? 

A.  They  were  all  marked  and  labeled  with  the  date 
that  they  were  drawn. 

Q.  37.  .\nd  who  marked  them,  Mr.  Dudgeon  or 
you? 

A.     Ml'.   Dudgeon  marked  them. 

Q.  38.     And  what  became  of  those  Iwttles? 

A.  Four  bottles  were  brought  down  to  the  labora- 
tory here  in  the  Federal  Building,  and  one  bottle  was 
kept  at  the  plant. 

Q.  39.  And  who  brought  them,  or  in  whose  charge 
were  they  brought? 

A.     They  were  in  my  charge. 

Q.  40.  Have  you  any  knowledge  that  the  bottles 
that  were  finally  delivered  here  were  the  same  bottles 
that  Mr.  Dudgeon  drew? 

A.     Thev  were. 
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O.  41.  Were  you  present  in  the  court  room  when 
Mr.  PhilHps  performed  the  experiment  with  the  bar 
mixer,  I  think,  with  25%  of  kerosene? 

A.     I   was. 

Q.  43.    What  kerosene  did  he  use? 

A.  Out  of  the  same  bottle  that  1  furnished  him 
"ipstairs  to  perform  his  experiment  with. 

Q.  44.  And  what  bottle  was  that  that  you  furnished 
him  upstairs  to  perform  his  experiment  with? 

A.     A  small  eight  ounce  bottle. 

Q.    45.      And    who    filled    that    small    eight    oiu 
bottle,  and  what  was  it  filled  from? 

A.  I  filled  it.  1  filled  it  from  one  of  the  bottles 
J  brought  from  the  plant. 

Q.   46.     Of  the  kerosene   "A"? 

A.     Of  the  same  kerosene. 

Q.  47.  And  it  was  from  this  eight  ounce  bottle 
that  Mr.  Phillips  used  the  kerosene  for  his  experiment, 
you  say? 

A.     Here  in  court,  it  was. 

Q.  48.  Who  brought  that  eight  ounce  bottle  down 
from  the  laboratory? 

A.     1   did. 

Q.  49.  And  did  you  see  Mr.  I'hillips  lierform  his 
experiment  ? 

A.     I  did. 

Q.  50.  Did  }'0u  see  him  pour  the  oil  or  the  kerosene 
into  the  mixer? 

A.     Yes. 
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O.  51.  Was  tlierc  any  marking  to  your  knowledge 
on  the  small  eight  ounce  bottle  of  kerosene? 

A.     W'liv.  yes,  it  was  marked  "kerosene." 

O.  52.     -And  who  did  that? 

A.  1  did  when  !  filled  the  bottle;  1  marked  it 
"kerc^sene." 

O.  53.  Was  there  any  other  kerosene  around  tlie 
i'ost  Office  laboratory  at  that  time? 

A.  Kerosene — The  other  bottles  of  that — from  the 
same  container,  rejDresentative  samples. 

Q.  54.  No  other  kerosene  except  this  kerosene  '\A,'" 
diat  vou  brought  down  in  the  four  bottles? 

A.     No. 

(J.  55.  Is  that  bottle  still  in  existence,  this  eight 
(umce  bottle  bearing  that  marking? 

A.     Yes,  it  is  here. 

O.  5(>.     Have  you  it  with  yQU? 

A.  No.  I  haven't  got  it;  I  can  send  up  and  gel  it. 
ii  is  in  the  same  box.     A!r.  Dudgeon  can  get  it. 

().  S7 .  What  about  the  eight  ounce  bottle;  where 
lias  that  eight  ounce  Iwttle  been  since  Mr.  }^hilli])s 
used  it? 

A.  It  has  been  in  the  laboratory  all  the  tiine  since 
we  took  the  stuff  back  upstairs  after  he  finished  hi- 
experiment. 

MR.  SCOTT:  You  may  cross  examine  while  we 
are  waiting  for  the  bottle. 

MR.  GARRISON:  Do  you  want  to  put  the  bottle 
in  ? 
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iMK.  SCOTT:  1  will  just  produce  it;  I  don't  think 
there  is  any  use  in  putting  it  in. 

CROSS  EXAMINATION, 
H\  MR.  GARRISON: 

X-O.  5S.  X<:>\v,  Mr.  iiackwood,  how  l.on^-  before 
Mr.  Phillips  did  his  experiment  in  the  court  had  you 
hrou2:ht  these  four  bottles  that  vou  s|)eak  of.  to  the 
Federal  Building? 

A.  The  bottles  were  brought  from  the  plant  on 
April  16th.  As  to  the  date — the  exact  date  the  experi- 
ments were  performed  in  court,  I  don't  remember. 

X-O.  59.  I  think  it  was  about  the  24th  thai  IVlr. 
I'hillips   testified. 

A.     Yes. 

X-O.  60.    What  was  the  size  of  tliese  ])Ottles  ? 

A.     That  we  brought  from  the  plant? 

X-O.  61.     Yes. 

A.     The}'^  were  tw'o  litre  bottles. 

X-(}.  62.  :\nd  all  the  five  bottles  were  t\v<'  litre 
bottles,  were  they? 

A.  Two  litre  bottles;  but  only  four  of  thern  that 
were  brought  to  the  Federal  building. 

X-O.  63.    There  were  five  initially? 

A.     Five  initial  bottles. 

X-O.  6-1- .     .'\u(\  four  you  brought  here? 

A.     Yes. 

X-O.  65.     .\nd  these  were  lour  two  litre  bottles? 

A.     Four  two  litre  bottles. 
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X-Q.  6C).  And,  at  the  time  tliat  Mr.  PhiUips  did 
that  experiment  the  other  three  bottles  were  full  were 
they,  and  the  other  bottle  out  of  which  you  poured 
the  eight  ounce  contents  was  full  except  what  you  had 
poured  out;  is  that  correct? 

A.  Why,  we  have  run  the  experimental  tests  over, 
the  experiments  we  performed  for  the  court,  out  of 
these  bottles  in  the  laboratory.  Outside  of  that  they 
were  just  the  same. 

X-O.  67.  That  is,  they  had  in  them  whatever  they 
actually  had  had  in  them  excepting  what  you  had  taken 
nut  to  do  experiments  with,  is  that  correct? 

A.     Yes,  sir. 

X-Q.  68.  Now.  do  you  know  anything  about  the 
Icerosene  oil  that  was  furnished  to  Dr.  Sadtler,  per- 
sonally ? 

A.     At  the  plant? 

X-Q.  69.  Read  the  witness  the  cjuestion.  (  mean 
the  kerosene  oil  that  Dr.  Sadtler  testified  that  he  got 
:ind  which  he  analyzed? 

.\.     I  was  not  present  when  he  got  it. 

X-Q.  70.     So  you  don't  know  anything  about  it? 

A.     No.  ^  don't  know  anything  about  it. 

RE-DIRKCT    EXA Ai  1  .\ A  Tl t  )X. 
nV  MR.  SCOTT: 

R-Q.  71.     is  this  the  eight  ounce  bottle  you  refer  to? 

A.     That  is  the  same  bottle,  yes,  sir. 

R-Q.  72.     Did  you  say  you  inarkcd  that  bottle? 
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A.    I  marked  the  label,  yes,  sir. 

R-0.  73.  Do  you  know,  as  a  matter  of  fact  whether 
that  bottle  was — contains  the  same  oil  that  was  left 
in  it  when — after  Dr.  Phillips  performed  his  experi- 
ment and  after  Mr.  Dudgeon  gave  the  sample  to  the 
Minerals  Separation  representative? 

A.     It  should  be. 

R-Q.  74.  You  don't  have  any  knowledge  of  its  be- 
ing changed? 

A.  No  knowledge  of  its  being  changed.  There  wa? 
only  the  three  keys  to  the  room  and  no  one  got  in 
there  that  I  know  of. 

MR.   SCOTT:     That  is  all. 

WITNESS  EXCUSED. 

MR.  SCOTT:  Our  case  will  be  closed  with  the  ex- 
ception of  some  reports  of  assays  of  demonstrations 
which  I  submitted  to  Mr.  Williams  this  morning  and 
in  regard  to  which  I  have  not  heard  from  him  as  to 
his  wishes. 

MR.  WILLIAMS :  If  you  will  strike  that  out,  and 
strike  that  out,  I  will  admit  it. 

MR.  GARRISON:  The  defendant  desires  me  to 
stipulate  and  I  do  so,  that  the  sample  of  the  kerosene 
oil  used  by  Dr.  Phillips  was  furnished  to  Mr.  Chap- 
man, as  the  witness  says  it  was. 

MR.  SCOTT:  I  offer  in  evidence  report  of  opera- 
tions of  the  miniature  flotation  plant  that  was  exhibited 
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to  the  court  in  the  grand  jury  room.     The  parts  that 
f  have  marked  off  are  taken  off  by  stipulation. 

The  report  was  admitted  in  evidence  marked 
DEFENDANT'S  EXHIBIT  302. 

MR.  SCOTT:  And  I  offer  in  evidence  a  report 
i^iving  a  screen  analysis  of  the  material  treated  at  the 
Butte  &  Superior  mill  on  April  29th,  1917,  being  upon 
the  occasion  of  the  inspection  of  the  mill  by  the  repre- 
sentatives of  the  Minerals  Separation,  Limited. 

Said  report  of  screen  analysis  was  admitted  in 
evidence  marked  DEFENDANT'S  EXHIBIT  No. 
303. 

MR.  SCOTT:  1  offer  in  evidence  report  of  the 
assay  results  of  several  tests  performed  by  Mr.  B. 
H.  Dosenbach,  the  tests  being  designated,  Everson 
test  No.  30,  Everson  test  31,  Kirby  test  No.  32,  Butte 
&  Superior  alternate  Cattermole  and  patent  in  suit, 
Test  No.  33 ;  Butte  &  Superior  test  No.  36. 

Said  report  of  assay  results  admitted  in  evi- 
dence marked  DEFENDANT'S  EXHIBIT  No. 
304. 

MR.  SCOTT:  I  offer  in  evidence  a  report  entitled 
the  result  of  the  experiments  performed  in  court  as 
testified  to  by  B.  H.  Dosenbach,  test  No.  34.  This 
is  a  test  in  the  Janney  flotation  machine. 

Said  report  admitted  in  evidence  marked  DE- 
FENDANT'S EXHIBIT  No.  305. 
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MR.  SCOTT:  I  offer  in  evidence  three  photographs 
of  the  miniature  flotation  machine  which  was  exhibited 
in  the  grand  jury  room. 

Said  photographs  were  admitted  in  evidence,  and 
marked  DEFENDANT'S  EXHTRITS  306,  307 
and  308  respectively. 

MR.  SCOTT:  1  would  like  the  record  to  show 
that  this  bottle  of  oil  is  offered  for  inspection  of  the 
plaintiff,  and  will  be  offered  in  evidence  if  they  so  de- 
sire. 

MR.  GARRISON:  1  can  see  no  relevancy  in  that 
offer.  It  is  admitted  that  whatever  Dr.  Phillips  used 
was  furnished  to  us.  The  utmost  that  their  witness 
has  said  was  that  it  came  out  of  this  bottle.  I  see  no 
reason  why  we  should  be  burdened  with  the  bottle  as 
an  exhibit. 

THE  COURT:  There  is  nothing  for  the  court  to 
say. 

MR.  GARRISON:     Well,  I  object. 

MR.  SCOTT:  I  offered  it  conditional  on  your 
requesting  it. 

MR.  GARRISON:  Well,  I  will  relieve  the  court 
by  stating  that  I  don't  request  it. 

THE  COURT:  Very  well.  Does  that  conclude 
the  defendant's   case? 

MR.  SCOTT:     Defendant's  case  is  concluded. 

MR.  KENYON:  Before  defendant's  case  is  con- 
cluded I  wish  to  offer  an  exhibit  which  is  connected 
with  defendant's  case.     Counsel   asked  plaintiff's  ex- 
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pert  witness,  Mr.  Wigg"in,  to  produce  certain  tabula- 
tions and  figtu'es  and  I  now  produce  them  in  his  be- 
half, and  he  is  in  court  to  explain  them  if  desired; 
namely:  a  copy  from  the  daily  records  of  the  reagent 
consumption  in  the  copper  sand,  copper  slime,  and  zinc 
ore  concentrators,  for  the  months  of  January,  Febru- 
ary and  March,  1917,  in  the  Washoe  plant;  also  copy 
from  the  same  source  of  the  daily  records  of  the  copper 
contents  in  the  current  mill  slime,  that  being  the  only 
record  the  witness  could  get.  Also  three  tables  giving 
the  aggregate  or  average  reagent  consumption  and  sul- 
phide contents  of  the  ore  in  the  three  concentrators 
for  the  months  of  January,  February  and  March,  1917. 
These  are  offered  in  evidence  with  consecutive  ex- 
hibit numbers. 

Tables  admitted  in  evidence  and  marked 
PLAINTIFFS  EXHIBITS  309,  310,  311,  312, 
313,  314  and  315. 

MR.  SCOTT:  There  is  one  thing  I  forgot;  I  calcu- 
lated to  recall  Mr.  Wicks  to  show  how  a  discrepancy 
arose  on  his  figures.       I  would  like  to  recall  him  now. 

THE  COURT:     Very  well. 
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FRANK  R.  WICKS,  recalled  in  behalf  of  the  defend- 
ant in  sur-rebuttal,  testified  as  follows : 

DIRECT  EXAMINATION, 
BY  MR.  SCOTT: 

Q.  1.  Mr.  Wicks,  have  you  examined  plaintiff's  ex- 
hibit 255,  being  a  compilation  of  figures  relating  to 
the  Chino  Company? 

A.     Yes,  sir. 

Q.  2.  Have  you  compared  it  with  the  report  you 
])roduced,  from  which  the  figures  are  drawn? 

A.     Yes. 

Q.  3.  Now,  I  don't  think  you  need  put  any  further 
compilation  of  the  matter  in;  if  you  will  simply  explain 
the  relation  of  plaintiff's  exhibit  255  to  your  compila- 
tion from  which  the  figures  were  drawn,  explaining 
their  failure  to  check  up,  that  will  be  all  that  is  neces- 
sary. 

A.  All  right.  Now,  referring  to  plaintiff's  exhibit 
255,  particularly  the  last  line,  which  is  the  data,  per- 
taining to  the  18th,  19tli  and  20th  of  November,  the 
average  assay  of  the  tailings  as  given  on  that  line  is 
.244,  which  is  taken  from  exhibit  29.  The  calucula- 
tion  shown  on  the  column  just  preceding  that,  calcu- 
lated tailings  .489  I  endeavored  to  check  that,  and  in 
doing  so  I  check  back  on  each  of  the  individual  days 
on  which  those  were  made  up,  and  following  out  the 
method  followed  by  Mr.  Wilding  which  I  have  des- 
ignated as  the  M.  S.  method,  I  found  that  on  the  18tli 
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the  caluculated  tailing  would  be  .27  as  compared  with 
a  tailing  shown  by  the  assay  of  .26.  That  .26  tail- 
ing may  be  found  on  the  copy  of  the  monthly  state- 
ment that  I  presented  as  defendant's  exhibit  230,  which 
contains  the  detail  from  which  exhibit  29  was  made  up. 
The  calculated  tailing,  following  the  same  method, 
for  the  19th  of  November,  would  be  .265,  as  compared 
with  .29,  contained  in  the  regular  sheet;  and  for  the 
20th  it  wall  be  .14  calculated  tailing,  against  .17  assay; 
so  that  the  check  all  through  there  for  those  three  days 
is  remarkably  close. 

Then  in  checking  back  to  endeavor  to  locate  the  dis- 
crepancy I   found  that  the  average  concentrate  assay 
as  shown  on  exhibit  29  for  November  18th,  19th  and 
20th,   which   is   29.28  per   cent  copper  on   exhibit   29 
— that  a  recalculation  of  that  figure  from  the  individual 
assays   shown  on   exhibit   230  shows   that  that  29.28 
should   have   been   29.78,     evidently    a    typographical 
error.      Tt   appears   very  small,   but   yet   it   completely 
alters   the   calculation  of   the   tailings   shown  by   Mr. 
Wilding  on  his  exhibit  255,  and  I  do  not  see  how  he 
could  have  failed  to  find  that  if  he  had  gone  through 
these   figures  because  he  had  my  exhibit  230  before 
him    several    days    before    this    was    presented.      But, 
any  way,  a  recalculation  of  that  tailing  based  on  the 
correct   concentrate    assay    shows    that,    following   the 
M.  S.  method,  that  calculated  tailing  should  be  .233, 
as    compared   with    an   assay   given   in   the    following 
column  of  .244,  which  is  remarkably  close.     Nov/,  of 
course,,   changing   that   concentrate   assay   there   from 
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29.28  to  29.78  changes  the  recovery  a  Httle,  but  the 
change  is  only  from  98.437  to  98.423,  which  is  prac- 
tically nothing.  The  change  in  the  calculated  assay, 
which  Mr.  Wilding  has  shown  as  96.84,  then  becomes 
98.49,  which  has  to  be  compared  with  98.42.  Now, 
that  takes  care  of  that. 

Now,  in  the  case  of  this  whole  statement  I  should 
say  that  it  shows  that  the  concentrate  shown  under 
the  heading  of  flotation  concentrate  ton  on  exhibit 
255  prepared  by  Mr.  Wilding,  are  not  actual  weights, 
and  to  verify  that  I  would  refer  back  to  my  testimony 
covering  that  matter,  which  is  page  371  of  the  trans- 
cript, question  599.  This  refers  to  the  methods  of  com- 
parison between  the  actual  dry  weights  and  the  theo- 
retical amounts  of  concentrate  produced  by  the  various 
plants.  I  would  also  refer  to  page  346,  question  474. 
I  think  that  is  the  right  number,  but  the  book  I  took 
that  from  was  not  numbered  and  I  am  not  exactly 
sure  that  that  was  the  question.  But  on  page  346, 
anyway,  where  I  show  that  the  concentrates  were 
all  mixed  in  the  settling  system  before  they  were 
weighed,  so  it  is  necessary  to  take  the  theoretical 
amounts  from  the  various  plants  as  the  actual  figures, 
because  there  is  no  way  of  obtaining  actual  dry 
weights  by  the — of  the  individual  flotation  plants. 
Anyway,  they  are  close  enough  for  an  average  for 
the  calculations  that  we  have  to  make  at  the  plant. 

Now,  there  is  just  one  other  thing.  Mr.  Wilding 
by  exhibit  255  made  some  calculations  based  on  the 
cost  of  smelting  the  concentrate  and  the  cost  of  con- 
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centration  and  so  on,  and  he  based  that  on  the  cost 
l)cr  ton.     Now,  the  cost  per  ton  for  ordinary  mill  work 
is   close   enough    for   approximations   of   some   things 
all  the  way,  where  the  material  considered  is  approxi- 
mately  of   the   same   character   throughout.      But   the 
cost  per  ton  on  comparisons  of  material  that  are  quite 
unlike. leads  to  erroneous  conclusions.     Wherever  ac- 
curate work  is  necessary  we  always  base  our  figures 
on   the   cost   per   pound   of   copper,    because   the   cop- 
per is  what  we  have  to  sell,  and  the  cost  per  pound  and 
what  we  get  for  it  is  really  the  most  important  thing 
about  the  plant.     Recalculating  the  figures  shown  on 
exhibit   255   and   basing   it   on   the   pounds   of   copper 
contained   in  the  material   treated,   which   after  all  is 
the   most   important   thing,   I    have   prepared    another 
exhibit   showing  the  pounds   of  copper   in   th*e  tailing 
per  pound  of  copper  in  the  heads.     I  should  refer  tn 
the  loss  of  copper  in  the  tailings  per  pound  of  copper 
in  the  head,  about  the  middle  of  the  exhibit.     There 
Is  the  calculation  of  the  number  of  pounds  of  copper 
actually  lost  in  the  tailings  per  pound  of  copper  in  th; 
heading,   which  is  the  unit  that  it  is  most  important 
to  figure  on.     And  then  in  the  column  following  that 
it  is  the  value  of  that  at  twenty  cents  per  pound,  the 
price  which  Mr.  Wilding  assumed.     Then  I  left  thv 
smelting  charge  as  Mr.  Wilding  assumed  it,  at  $6.00 
per  ton,  and  the  total  as  he  left  it,  and  then  I  figured 
that  in  the  cost  of  smelting  per  pound  of  copper  in 
the  headings.     Then  I  calculated  the  cost  of  the  oi; 
and   the  cost   of   the   reagent  and   added   that   to   the 
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value  of  the  copper,  and  in  the  third  column  at  the 
end  I  showed  the  total  cost  of  oil,  reagents  and  the 
value  of  the  copper  lost  in  the  tailing,  and  all  figured 
back  per  pound  of  copper  in  the  feed,  and  I  found 
that  instead  of  the  tremendous  difference  shown  by 
Mr.  Wilding  in  the  column  corresponding,  that  the 
figures  are  very  nearly  the  same  cost  throughout,  but 
what  little  difference  there  is  is  really  in  favor  of  the 
days  on  which  we  used  the  large  quantities  of  oil.  1 
think  that  completes  the  explanation. 

Q.  4.  You  said,  Mr.  Wicks,  that  the  weights  were 
derived  from  the  daily  calculations  by  the  foreman, 
(lid  you  not? 

A.     Yes. 

O.  5.  Will  you  state  how  the  assa}-  figures  are 
derived? 

A.  Well,  the  assays  are  actual  assays  of  the  samples 
taken  for  the  day  or  rather  for  each  of  the  three 
shifts  for  the  day. 

O.  6.  What  ]  was  trying  to  get  at  is  is  your 
assay  applied  to  the  concentrates  made  during  the  par- 
ticular period  that  the  assay  covered? 

\.     Yes,  sir. 

O.  7.  That  is,  if  you  have  an  assay  that  you  might 
call  a  composite  assay,  is  that  applied  to  the  product 
of  January  1st? 

A.  That  is  ap])lied  to  the  product  of  January  1st, 
yes. 

O.  cS.  For  what  purpose,  for  the  purpose  of  find- 
ioir  the  amount  of  the  concentrate? 
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A.  For  determining-  the  actual  quality  of  the  work 
that  \vc  arc  doing  and  from  those  assays  to  get  the 
tonnage  of  the  concentrate  whicli  is  calculated  in  this 
case. 

Q.  9.  Referring  to  this  tabulation  which  you  have 
been  looking  at  how  do  you  get  that  figure  "assay  per 
cent  copper,"  which  is  in  the  second  colunm  for  the 
third  quarter  of  1916? 

A.  In  the  case  of  the  third  ([uarter  of  1916  that  is 
a  calculated  average  for  the  92  days  of  the  quarter. 

O.  10.  Just  one  comppsite  assay  applied  to  the 
whole  period? 

A.  No,  that  is  a  calculation  of  the  daily  assays  and 
they  are  averaged  up  geometrically. 

Q.  11.  And  how  about  the  tonnage,  6804  for  the 
same  period,  the  third  (juarter  of  1916? 

A.  Well,  that  6084  tons  represents  the  arithme- 
tical addition  of  the  calculated  quantities  for  each  , 
day.  We  have  always  recognized  that  that  was  not 
absolutel}-  accurate,  because  of  the  calculation.  For 
instance,  if  we  take  the  average  assays  for  the  month 
and  the  calculated  tonnaee  of  concentrate  from  that, 
it  does  not  ahvays  agree  exactly  with  the  arithmetical 
additions  of  the  individual  days,  but  saving  confusion 
in  our  figures  we  always  take  the  arithmetical  addi- 
tion of  the  individual  days.  This  discrepancy  is  some- 
times one  way  and  sometimes  the  other,  but  it  is  not 
important  in  our  w^ork. 

MR.  SCOTT:  [  would  like  to  offer  this  tabula^ 
tion    that   the    witness     produced,     entitled     "Minerals 
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Separation,  Limited,  vs.  Butte  &  Superior  Mining 
Company,  referring  to  defendant's  exhibit  No.  29, 
Chino  Copper  Company,  retreatment  of  vanner  con- 
centrates." 

Said    tabulation    was    admitted    marked     DE- 
FENDANT'S  EXHIBIT  316. 

CROSS  EXAMINATION, 
BY    MR.   KEN  YON: 

X-0.  12.  Referring  to  plaintiff's  exhibit  255,  is 
Mr.  Wilding's  figure  correct  in  the  third  column  of 
that  exhibit  for  "Contents,  Pounds  of  Copper  m  the 
Headings"  ? 

A.     Yes.   sir,   1   find  that  correct. 

X-O.  13.  Y^ou  have  made  a  correction  in  the  sixtii 
column  headed,  ''Assay  of  Copper  Flotation  Concen- 
trates," changing  that  figure  in  the  last  column  from 
29.28  to  29.78,  as  I  understand  you? 

A.     Yes,  sir. 

X-Q.  14.  What  change  will  that  make  in  t\\^  next 
succeeding  figure  in  that  line,  namely,  ''Contents, 
Pounds  of  Copper,   Flotation  Concentrates"? 

A.  That  changes  the  pounds  of  copper  in  the 
concentrate  from  111,264,  shown  by  Mr.  Wilding,  to 
113,164. 

X-O.  15.  How  will  that  change  the  figure  under 
the  heading  'Tailings,  contents  pounds  of  copper, 
bv  difference"? 
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\.     Mr.  Wilding-  shows  3629.  and  1  get  1729. 

X-O.   16.     P)}'  subtracting  what  from  what?  | 

A.      i>y   subtracting   the   figure  shown   in   the  third  ] 

column   from   that  shown   in  the  seventh   column. 

X-O.  17.  And  referring  to  the  column  "Loss  of 
I'opper  in  Tailings  |xm-  ton  of  the  1  leadings,  Pound" 
and  the  last  figure  in  that  column  what  change  will 
that  require  in  that  figure  which  is  6.47?  % 

A.  Well,  I  figured  ihat  l)ack  instead  of  in  loss 
<»f  copper  ])er  ton  of  heading,  f  figured  it  back  in  loss  < 

of  copper  ])er  pound  of  copper  in  the  heading. 

X-O.  18.  W^ell.  I  asked  you  what  change  that  would 
make  in  the  figure  6.47.  which  indicates  the  loss  of 
copper  in  lailing;s  ]ier  ton  in  ton  of  heading'" 

A.     Thai   can  be  easily  calculated. 

X-O.  19.     Please  do  so. 

A.     That  would  be  3.08  instead  of  6.47. 

X-O.  20.  What  change  will  be  required  in  the  next 
column,  being  the  column  "If  One  Pound  of  Copper 
in  Concentrate  be  Worth  20  Cents  Net  to  the  Mill"?  , 

A.      You  are  referring  to  exhibit   255? 

X-Q.   21.        Yes. 

A.     That   would  be  approximately  .616. 

X-O.  22.  What  change,  if  any  will  be  involved  in 
the  second  column  after  that  heading  "Cost  of  Smelt- 
ing Concentrate,  Total"? 

A.  I  left  those  figures  just  as  Mr.  Wilding  showed 
them. 

X-O.  2?).     Thev  are  correct  are  thev  ? 


I 
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A.  I  am  not  certain  as  to  just  what  the  smeltini;' 
charge  is,  but  '^Av.  Wilding  assumed  $6.00  per  ton 
and  I  left  it  that  way. 

X-0.  24.     That  is  a  fair  amount? 

A.  I  believe  it  is  approximately  right,  but  I  am 
not  sure  as  to  the  exact  figure. 

X-Q.  25.     That  is  for  hauling  and  treatment,  is  it  ? 

A.    That  is  what  it  is  headed  in  this  exhibit. 

X-O.  26.  That  is  what  you  mean  when  you  say  it 
is  a  fair  figure? 

A.     Yes,  i  believe  it  is  approximately  right. 

X-Q.  27.  Then  what  change  will  be  required  in 
the  next  two  columns  here,  "Cost  of  Concentration  ]^er 
Ton  of  Heading"? 

A.  There  will  be  no  change  in  that  per  ton  of 
headings  in  Mr.  Wilding's  statement. 

X-Q.  28.     But  the  second  of  those  two  columns? 

A.  To  what  are  you  referring  now,  "Cost  of  Con- 
centrate"? 

X-Q.  29.  Cost  of  Concentration"  and  the  second 
column  headed  "Cost  per  ton  of  heading,  including  loss 
in  tails  and  cost  of  smelting"? 

A.  Well,  in  those  figures  there,  1  simply  excluded 
those  figures  from  my  calculation  and  recalculated  on 
my  basis  of  cost  per  ton  of  copper  in  headings  because 
I   believe  that  is  more  accurate. 

X-Q.  30.  Well,  in  this  again,  the  only  change 
required  would  be  that  the  figure  $1,294  should  be 
changed  to  $.616,  isn't  it? 
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A.  No.  I  went  l)ack  and  took  the  actual  cost  of 
oil  from  onr  statement,  and  applied  that  under  the 
headini;^  of  cost  of  oil  per  pound  copper  in  the  head-  i 

ings,  in  exhibit  316.     [  failed  to  find  that  difference  | 

of  15  cents  per  ton  increase  in  the  cost  of  oil.  There 
is  an  actual  increase  all  right,  but  it  don't  figure  (juitf 
that  amount. 

X-O.  31.  That  figure  15,  as  explained  by  Mr.  Wild- 
ing is  not  onlv  the  cost  of  oil,  but  the  additional  cost 

...  i' 

occasioned   by   the  use  of  that  additional  oil.      Is   not  2f 

that  about  a   fair  estimate  per  ton  of  heading? 

A.  Well,  there  is  no  additional  cost  due  to  the 
large  quantity  of  oil  other  than  the  oil  itself. 

X-O.  32.     Isn't  that  a  pretty  fair  estimate  per  ton  ' 

of  heading? 

A.  Well,  I  figure  it  to  be  about  ()  cents  as  near 
as  I  can  figure  from  these  statements. 

X-O.  ?>Z.  Won't  you  please  consider  that  pretty 
carefully,  as  the  discrepancy  seems  to  be,  to  me,  gon- 
siderable?  An  estimate  of  15  cents  is  given  as  a  con- 
servative estimate  by   Mr.  Wilding.  ,  \ 

•       •  i 

A.      Upon    what    did   he    base   his    figures"      I    can  J 

give  you  the  total  cost  if  3'ou  wish,  and  then  we  can  f 

figure  it  from  that.     The  total  cost  of  the  oil  for  the  ; 

three  days,  November  18th,  19th  and  20th,  was  $506.21, 
which  is  90  cents  a  ton.  The  total  cost  of  oil,  for  Oc- 
tober was  $2615.00.  Yes,  that  is  28  cents  a  ton. 
There  is  more  difference  there  than  I  thought. 

X-O.  34.  What  is  the  additional  cost  of  oil  per  ton 
<»f  heading? 
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A.  In  this  case  it  would  be  the  difference  between 
28  and  90  cents,  62  cents. 

X-Q.  35.  And  the  62  cents  per  ton  of  headings  is 
correct,  instead  of   15  cents  per  ton  of  heading"? 

A.     Yes,  in  calculating  1  pointed  out  wrong. 

X-Q.  36.     Are  you  quite  sure  you  are  correct  now? 

A.     1  believe  that  is  right. 

X-Q.  37.  THE  COURT:  Let  me  understand  this 
exhibit  316.  Total  cost  of  oil  per  pound  of  copper  in 
the  heading,  does  it  mean  that  on  these  three  days  your 
oil  cost  you  nearly  four  and  a  half  cents  on  the  copper  ? 

A.    Nearly  four  and  a  half  cents  on  the  copper. 

X-Q.  38.  THE  COURT:  For  every  pound  of 
copper  ? 

A.  For  every  pound  of  copper;  unless, these  figures 
are  wrong,  and  I  believe  they  are  right.  That  is 
typewritten  wrong;  that  should  be  .00446.  Mr.  Scott, 
have  you  my  original  figures  on  that  that  I  handed 
you  with  this  exhibit?  Well,  then,  that  figure  under 
"Cost  of  concentration,  cost  per  pound  of  copper  in 
the  heading,"  the  last  line  should  be  .00446. 

X-Q.  39.     Instead  of  .0446? 

A.  Yes.  Tt  does  not  affect  the  total  shown  in 
that  second  column  from  there. 

X-Q.  40.  Now,  Mr.  Wicks  returning  to  plaintiff's 
exhibit  255  and  to  the  double  column  headed  ''Cost  of 
Concentration"  in  the  last  line,  as  I  understand  you. 
the  figure  15  should  be  62  in  the  first  column,  "A."  plus 
62,  for  the  extra  oil? 
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A.  1  shall  have  to  recalculate  that  now ;  yes,  that 
is  approximately  right. 

X-Q.  41.  Now,  in  the  second,  the  broad  column 
there,  the  last  entry  should  be  A,  ])lus  0.62,  should  it? 

A.  Well,  that  is  a  entirely  erroneous  column.  It 
is  absolutely  unjust  to  figure  on   thai   basis  at  all. 

X-0.  42.      IMease  answer  the  (luestion. 

A.     I   haven't  calculated  it. 

X-Q.  43.  That  figure,  which  is  intended  to  be  a 
repetition  of  what  is  shown  in  tlie  preceding  column, 
you  have  corrected  that  to  A  plus  62,  and  the  repeti- 
tion should  equally  be  A  plus  62,  should  it  not? 

A.    T  have  no  doubt  but  what  that  is  a  proper  figure. 

X-Q.  44.  Now,  take  the  next  figure,  the  next  figure 
is  1.294  and  was  taken  from  the  fifth  preceding  col- 
umn. 1.294  which  you  have  corrected  to  .616  now 
will  make  the  correction  of  this  column  .616,  the  last 
figure,  plus  2.032,  was  taken  from  the  second  preced- 
ing column  which  }ou  have  said  was  substantially  cor- 
rect. The  addition  there  should  be  equally  A  plus 
— ^how  much,  as  so  corrected? 

A.  That  would  be  A  plus  3.268  instead  of  A  plus 
3.476. 

X-O.  45.  1  observe  from  the  second  column  of  that, 
of  this  exhibit  255,  that  the  grade  of  the  headings 
on  that  three  days,  November  18th,  19th  and  20th, 
1916,  v»?as  distinctly  higher  than  during  the  other  two 
l)eriods? 

A.     Yes.   sir. 
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X-Q.  46.  Then  that  is  to  say  there  were  more 
pounds  of  copper  in  each  ton  of  heading  that  went  to 
the  mill? 

A.  Yes,  sir — not  that  went  to  the  mill — that  went  to 
this  plant. 

X-Q.  47.  That  went  to  the  flotation  plant.  There- 
fore, when  you  divide  the  total  cost  of  treating  that 
tonnage  by  that  large  number  of  pounds  in  about 
the  ratio  of  ten  to  seven  .you  would  get  an  apparent 
cost  that  was  less,  although  the  actual  cost  of  treating 
the  same  tonnage  would  be  more;  is  that  correct? 

A.  Yes,  sir;  that  is  a  little  confused.  May  I  ask 
you  to  state  it  another  way? 

X-Q.  48.     You  ask  me  to  state  it  another  way? 

A.     I  don't  understand  it  as  you  stated  it. 

X-Q.  49.  Is  the  cost  determined  by  the  number  of 
pounds  of  copper  in  the  headings  or  by  the  number  of 
tons  of  ore  in  the  headings  that  you  have  to  treat? 

A.  The  cost  is  largely  determined — largely  de- 
pendent upon  the  number  of  pounds  of  copper  in  the 
headings,  yes  sir. 

X-Q.  50.  THE  COURT:  What  does  your  oil  co-t 
ordinarily  ?    . 

A.  The  two  oils  that  we  used  there  at  that  time 
cost  us  32  cents  a  gallon  for  one  and  5^  cents  a  gallon 
for  the  other. 

X-Q.  51.    THE  COURT:     Is  it  a  mixture? 

A.  This  is  a  mixture;  yes,  sir,  and  I  gave  Mr.  Wil- 
liams the  exact  number  of  pounds  of  oil  that  we  used 
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on  each  of  the  days  under  discussion.    1  have  the  record 
liere  so  that  we  can  repeat  it  if  you  wish. 

THE  COURT:     Not  if  they  haN-e  it. 

X-Q.  52.  MR.  KEN  YON:  I  can  understand,  Mr. 
Wicks,  that  for  the  purpose  of  determining  profits  it 
might  be  proper  to  divide  the  full  cost  by  the  number 
L)f  pounds  of  copper  in  the  heading,  but  for  the  purpose 
of  comparing  a  metallurgical  operation,  the  cost  of 
treating  your  ore  at  different  periods  where  die  grade 
)f  the  heading  is  varied,  isn't  it  a  fairer  operation  to 
:onsider  it  from  the  point  of  view  of  the  tonnage  of 
:he  headings? 

A.  No,  I  don't  think  so,  Mr.  Kenyon,  because  the 
iiaterial  that  contains  the  headingf  percentage  of  cop- 
[)qf  always  costs  us  more  money  to  treat. 

X-Q.  53.     Per  ton  of  head,  or  per  ton  of  copper? 

A.  No,  per  ton  of  headings  in  the  copper,  costs 
Lis  more  when  there  is  more  copper  in  the  headings; 
n  other  words  the  cost  varies  more  nearly  directly  as 
;he  assay  of  the  heads,  or  the  pounds  of  copper  in 
the  heads,  than  it  does  on  the  basis  of  the  tonnage. 

X-Q.  54.  And  is  this  an  instance  where  the  higher 
XTdi^Q  of  the  headings  made  the  treatment  cost  you 
Tiore  ? 

A.  Yes,  the  higher  grade  of  the  headings  here 
■equired  more  oil,  which  of  course  added  to  the  cost. 

X-Q.  55.    In  the  ratio  of  seven  to  ten? 

A.  Approximately,  although  not  exactly,  for  per- 
laps  the  oil  mixtures  were  not  quite  alike. 
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X-Q.  56.    In  view  of  this  difference  that  you  have 

spoken  of  in  the  cost  of  treating  the  headings,  that 
yre  higher  grade,  as  compared  with  the  headings  that 
are  lower  in  grade,  do  you  regard  it  as  a  proper 
comparison  when  you  are  comparing  a  metalkirgicai 
operation  with  another  metallurgical  operation  to 
select  periods  where  the  headings  were  so  distinctly 
and  radically  different  as  in  this  case? 

A.  Where  the  headings  are  radically  different,  it 
is  the  only  method  that  I  know  that  is  accurate. 

X-Q.  57.  In  these  operations  on  these  three  days 
for  every  ton  of  heading  that  went  into  the  flota- 
tion, 3.8  pounds  of  copper  were  lost  as  compared 
with  2.62,  and  2.10  in  the  two  earlier  periods.  That 
is  correct,  is  it? 

A.      Yes,   sir,   that  is   correct. 

WITNESS  EXCUSED. 

MR.  SCOTT:  I  think  our  case  is  closed,  now, 
your  honor. 

MR.  WILLIAMS:  1  vv^ish  to  offer  in  evidence 
table  of  the  assays  of  the  plaintiff  as  to  the  product 
obtained  in  the  operation  of  the  Butte  &  Superior 
miniature   plant. 

Said  table  of  assays  was  admitted  in  evidence 
and    marked    PLAINTIFFS    EXHIBIT    317. 

MR.  WILLIAMS:     I  also  offer  in  evidence  a  table 
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A  assays  as  to  the  tests  made  in  the  course  of   the 
experiments   made   in   court  by   Mr.    Higgins. 

Said    table    of    assays    was    admitted    marked 

PLAINTIFF'S   EXHIBIT  318. 

MR.  WILLIAMS:  The  usual  stipulation  applying 
lo  all  these  assays,  that  they  are  to  be  received  in 
evidence  with  the  sanie  force  and  effect  as  if  the  wit- 
ness who  made  the  assays  appeared  and  testified.  Now. 
I  have  some  photographs  of  pages  of  Ure's  dictionary 
lo  offer  in  evidence  and  we  will  not  be  able  to  do  that 
until  tomorrow,  but  that  is  purely  a  matter  of  form. 

THE  COURT:  Tins  exhibit  316,  do  we  under- 
stand Mr.  Wicks  to  say  that  these  oil  mixtures  were 
all  the  same  those  three  days? 

MR.  SCOTT:     T  will  have  to  ask,  your  honor. 
:^TR.  WICKS  recalled,  testified  as  follows: 

DIRECT  EXAMINATION, 
r.V    MR.   SCOTT: 

O.  58.  THE  COURT:  1  was  asking  if  you  had 
testified  your  oil  mixtures  were  the  same  on  this  ex- 
hibit 316. 

A.  I  gave  Mr.  Williams  the  oil  mixture  that  was 
used  on  these  individual  days.  I  don't  think  that  I 
gave  him  the  exact  oil  mixtures  that  were  used  during 
the  third  quarter  and  during  October. 

O.  59.     Well,  were  they  the  same? 
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A.  They  were  the  same  oils,  hut  the  proportions  of 
the  different  oils  varied  from  time  to  time. 

MR.  KENYON:     Can  you  give  that  to  us  now? 

A.     Yes,  sir. 

O.  60.     Please  give  that  to  us  now,  from  the  record. 

MR.  WICKES,  Recalled,  testified  as  follows: 

DIRECT  EXAMINATION 
BY  MR.   SCOTT: 

Q.  61.    What  months  are  you  giving  for  us  now^? 

A.  I  have  July  and  August  and  September,  con- 
stituting the  third  quarter  of  1916.  Now^  I  haven't 
these  figures  totalled  up;  I  have  them  for  each  in- 
dividual day. 

O.  62.    Well,  read  off  some  representative  days? 

A.     How  do  you  wish  me  to  give  them  to  you? 

Q.  63.    Well,  start  on  the  first  of  the  month. 

A.  On  the  first  of  July  we  were  using  Lewis  cre- 
osote and  Jones — 

Q.  64.  MR.  KENYON:  Can't  you  tabulate  that  for 
us  in  some  convenient  way  and  then  put  it  in  after- 
wards ? 

THE  COURT:  All  that  the  court  .wanted  to  know 
is — you  were  using  a  much  cheaper  mixture  for  those 
three  days  as  I  understand  it? 

THE   WITNESS:     Yes,    sir.     The  Jones   oil   costs 
only  five  and  a  half  cents  a  gallon,  and  the  Barrett'sv 
No.  4  oil  costs  32  cents  a  gallon,  and  then  the  propor- 
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lion  (>i  those  iwu  oils  is  changctl  from  lime  lo  liiiic 
l)ack  and  forth,  according:  to  the  conditions  required  in 
the  plant.  I  notice  hack  in  July  that  we  were  usin^ 
what  is  called  the  I.ewis'  creosote,  hut  it  is  practicalK 
the  same  as  the  l>arrett  creosote:  it  comes  from  a  dif 
ferent  place,  hut  it  serves  the  same  i)urpose. 

THh:  COURT:  1  had  only  noted  from  his  figuro 
that  it  must  he  nuich  cheaper,  ruid  T  wanted  to  he 
sure. 

MR.  SCOTT:  lie  can  make  a  tahulation  and  pre- 
sent  it    afterwards. 

THE  CC^URT:  Does  that  close  the  case,  and  arc- 
\ou  ready   for  the  arj^-ument? 

MR.  GARRISON:  1 1  your  honor  please,  on  he- 
half  of  hoth  sides  [  desire  to  suhmit  to  your  honor  for 
your  a])pro\al.  if  you  do  approve  (^i  it,  the  method  in 
which  counsel  would  like  to  dispose  of  this  case.  With 
vour  honor's  i)ermission  we  would  like  to  adjourn  now 
Lmtil  tomorrow  mornini;".  so  as  to  enahle  each  side  to 
liave  the  interveniu"-  time  to  ])repare  their 
arguments,  and  we  would  then  like,  instead  of 
liavini^'  the  15  hours  which  we  had  previously 
;igreed  upon,  heing  three  court  da^s  of  five  hours  each 
io  dispose  of  the  case  in  two  days  of  six  hours  each, 
fitting  from  10  to  one  and  from  two  to  five,  and  di- 
^iding  those  12  hours  equally  hetween  us.  Does  that 
neet  with  your  honor's  approval? 

THE  COURT:  Tf  hoth  sides  are  agreed,  it  is  sat- 
isfactory to  the  court. 

MR.  CiARRTSON:    1   desire  to  give  notice  to  court 
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and  counsel  on  the  other  side — at  the  time  that  we 
])ressed  the  question  of  the  effect  of  the  Hyde  de- 
cision upon  this  case,  we  had  hoped  that  it  could  be 
segregated  and  decided  without  the  necessity  of  going 
into  the  merits  of  the  case.  Our  hope  was — T  am 
rather  inchned  to  think  it  was  never  more  than  a  pious 
hope — that  we  could  get  your  honor  to  decide  that  point 
in  the  case  separately,  so  that,  if  it  was  in  our  favor, 
\\(t  need  not  go  into  the  other  evidence,  which  would  be 
otherwise  necessary.  Your  honor,  Avith  entire  pro- 
jM-iety,  it  being  entirely  a  matter  of  discretion,  deter- 
mined that  it  would  be  the  pro]3er  ^^■ay  to  have  the  en- 
tire case  tried  upon  the  merits,  and  your  honor  has  re- 
served for  final  consideration  the  ([ucstion  of  res  ad- 
judicat<Ja.  We  determined,  under  those  circumstances, 
to  abandon  the  point  of  res  adjudicata,  and  have  this 
case  entirely  decided  upon  the  merits.  J  therefore  now 
give  notice  to  the  other  side  that  we  abandon  the 
charge  of  res  adjudicata. 

MR.  KREMER:  Thank  )'ou,  Judge.  That  relieves 
me.  1  think  the  arguments. may  be  considerably  short- 
ened. 

THh2  COURT:  Let  the  record  show  the  statement 
of  counsel. 

MR.  GARRISON:  Yes,  sir,  it  was  made  for  that 
])urpose. 

THE  COURT:  "^'ou  spoke  once  about  desiring  that 
the  court  should  go  out  and  look  at  these  plants? 

MR.   SCO^^T:    Would  it  be  aQ-reeable   to  the  court 
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to  §■()?  il  would  l)c  aj^reeahlc  to  nic  to  ha\c  the  court 
i^o  this  afternoon. 

TflK  COURT:  Do  you  still  desire  it?  Do  you 
think  it  will  aid  us  in  arriving  at  a  conclusion  in  this 
case?       1 1  }ou  do,  the  court  is  willing  to  go. 

A1K.  SCOTT:  That  is  my  state  of  mind,  your  hon- 
or, i  really  feel  that  we  have  talked  so  much  ahout 
these  matters  and  have  shown  litt^le  miniature  jilants  to 
the  court,  that  if  the  court  has  actually  seen  the  opera- 
tions   I    think   it  will   he  heli)ful. 

Mk.  GARRISON:  I  would  like  to  have  your  honor 
see  the  Timher  liutte  plant  too.  That  is  within  easy 
automobiling  distance.  We  will,  of  course,  furnish 
cars.  1  suppose  both  sides  ought  to  join  in  that  so 
there   will   he  no  ([uestion  about    it. 

MR.  SCOTT:    Certainly. 

MR.  CiARRlSON:  It  will  not  re(|uire  Init  a  very 
limited  time  to  take  them  both  in;  it  can  l)e  readily 
done  in  the  course  of  the  afternoon,  before  dinner  time. 

THE   COUrrP:     \\M-y    well.      The   court    is    willing 


(o  go. 


WHEREUPON    an  adjournment   was   taken 
until  Wednesdav.  Mav  16th,  1917,  at  10:00  a.  m. 
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